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PREFACE 

This book of Problems has been prepared by the author of "The 
Essentials of Arithmetic." It is sufficiently complete to be used 
independently as a textbook in arithmetic, or it may be used to fur- 
nish supplementary work in connection with any other book. It 
covers the work commonly assigned to the three upper grades in 
grammar schools. 

Oral and written problems are given, generally on opposite pages, 
in great variety and in nearly equal numbers. . They are in the 
main comparatively simple, but they cover all essential principles. 
The more important subjects have received especial attention. Mis- 
cellaneous problems suitable for reviews and tests- abound. Defini- 
tions, tables, and rules are given for reference if needed. 

Accuracy and speed in calculations are very desirable, and come 
from much careful practice in fundamental processes. The ability 
to see the relations of numbers, to understand principles and meth- 
ods, to reason from premise to conclusion, and to know exactly what 
to do under given conditions, cannot be secured by mere repetition 
or the working of many similar examples. Fewer problems, if 
solved independently and logically analyzed, will do more toward 
attaining the higher purpose of arithmetical work. 

The thanks of author and publishers are extended to teachers and 
others who have made contributions to the book. 
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PROBLEMS IN ARITHMETIC 



Definitions 



These definitions, arranged alphabetically, are g^ven here mainly for reference. They may be 
used I if teachers desire, for review purposes. 



Acceptance. The formal agree- 
ment by signature of a drawee to pay 
a draft according to its terms. 

Acute Angle. An angle sharper 
than a right angle. 

Addend. A number to be added 
to another. 

Addition. The process of combin- 
ing numbers, two by two, into one 
sum. 

Agent or Correspondent. One 
employed to transact business for 
another. 

Aliquot Part. The quotient of 
any number divided by an integer. 

Altitude. Height. Measured by a 
straight line perpendicular to the line 
of the base, and extending from it to 
the highest point. 

Amount. The result of addition ; 
in computing interest, interest and 
principal added. 



Angle. The divergence from a com- 
mon point of two lines having different 
directions. 

Antecedent, llie first term of a 
ratio ; the dividend. 

Arabic System of Notation. So 

called because it came into Europe 
from Arabia, and was brought by 
Arabs from India. 

Arc. Any portion of a circumfer- 
ence. 

Area. The size or total contents of 
a sui*face. 

ABsessment. Money collected 
from shareholder^ in stock companies 
to meet losses or expenses. 

AssesBors. Officers who estimate 
the value of taxable property and 
apportion the tax to be raised. 

Average of Accounts. The pro- 
cess of finding the equated time for 
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the payment of. the balance of an 
account 

Bank. A corporation formed to 
trade in money and securities, or 
for the custody and loaning of 
money. 

Bank Discount. The allowance 
made to a bank by the holder of a 
note for having it paid to him before 
maturity. 

Base. The line or surface on which 
a figure is supposed to stand. 

The number of which a percentage 
is taken. 

Bill. An itemized statement show- 
ing to whom and by whom goods have 
been sold, or services rendered, and 
giving dates, quantity, price, and 
amount. 

Bill of Exchange. A general term 
for foreign or domestic drafts, espe- 
cially for the former. 

Bonds. A series of interest-bearing 
notes of a government or corporation. 

Broker. An agent who buys and 
. sells securities or other property. 

Brokerage. A broker^s fee or com- 
mission. 

Capital. Money or other property 
invested in business. 

Charter. A special act of a legis- 
lature setting forth the rights and 
duties of a corporation. 

Check. A depositor's order for the 
payment of money by his bank. 

Chord. A straight line joining the 
ends of an arc. 



Circle. A plane surface bounded 
by a curve every point of which is 
equally distant from a point within 
called the centre. 

Circumference. The perimeter or 
boundary of a circle. 

Commission. A percentage paid 
to an agent for transacting business 
for another. 

Common Denominator of Two 
or More Fractions. One showing 
the size of some fractional unit in 
which all may be expressed. 

Common Factor of two or more 
nuinbers. A number that is a factor 
of each of them. 

Complex Decimals have a com- 
mon fraction in the numerator, as 
0.27i. 

Complex Fractions contain a frac- 
tion in the numerator, in the denomi- 
nator, or in both. 

Composite Number. The product 
of integral factors, 1 not included. 

Compound Number. Two or 
more denominate numbers used to 
express one quantity ; a denominate 
number having two or more integral 
units of the same kind of measure, as 
3° 6'. 

Compound Ratio. The Indicated 
product of two or more simple ratios, 

as3:2x4:8, or ^'H- 
4:8i 

Cone. A solid having a circle for 
its base, and tapering uniformly to a 
point, the vertex of the cone. 

Consequent. The second term of 
a ratio ; the divisor. 
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Consignor. One who sends mer- 
chandise (a consignment) to an agent 
(the consignee) to be sold. 

Convex Surface. The surface of 
a solid excluding that of its bases. 

Corporation. A company author- 
ized by charter to transact business as 
a single individual. 

Couplet. The two terms of a ratio. 

Coupons. Interest certificates at- 
tached to bonds. 

Cube. A solid with six square 
faces. 

Cube (Number). The product of 
three equal numbers ; the third power 
of a number. 

Cube Root. One of the three 
equal factors forming a third power. 
8 X 3 X 3 = 38 or 27. 

Curvilinear surfaces are those 
bounded by curves. 

Cylinder. A solid having for its 
bases equal parallel circles, and hav- 
ing a uniform diameter. 

Days of Qrace. Three days, in 
addition to the time named in a note, 
allowed by law in many states for the 
payment of a note by its maker. 

Decimal Fraction. One or more 
tenths, hundredths, thousandths, etc., 
of an integral unit. 

Decimal Fractions, or Decimals. 
Any number of lOths, lOOths, lOOOths, 
etc. ; commonly expressed at the right 
of the decimal point without written 
denominator. 

Decimal Point. A period used 
after ones and before tenths. 



Decimals. Decimal fractions writ- 
ten after the decimal point, without a 
denominator. 

Decimal System of Numbers. 

A system in which ten units of any 
order make one unit of the next higher 
order. 

Degree. A 360th part of a circum- 
ference. 

Denominate Number. One in 
which the unit is a measure, as 3 lb. 

Denominator. The lower term of 
a fraction. It names the fractional 
units according to their size and shows 
into how many equal parts the integral 
unit is divided. 

Diagonal of a Polygon. A straight 
line connecting tlie vertices of two 
angles not adjacent. 

Diameter. A line measuring the 
shortest distance across a circle or 
square through the centre. 

Difference. What must be added 
to the smaller of two numbers to make 
the larger. 

Digits. The numbers for which 
the nine Arabic figures stand. 

Dimensions. Measurements needed 
to find contents. 

Discount. An allowance deducted. 

True Discount The difference be- 
tween the face and the present worth 
of a debt due at a future time without 
interest. The interest on the present 
worth. 

Dividend. Profits of business di- 
vided among stockholders in propor- 
tion to their shares. 
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Dividend. A number to be divided. 

Division. The process of separat- 
ing a number into equal parte, or of 
finding how many times one number 
is contained in another. 

Divisor. A number to divide by ; 
it shows how large or how many 
the equal parts of the dividend are 
to be. 

Draft. An order sent by one party 
to another, requesting him to pay a 
specified sum to the order of some one 
named. 

Sight Draft, One payable when pre- 
sented to the drawee. 

Time Draft. One payable at a speci- 
fied time after sight or after date. 

Drawee. The party ordered to pay 
a draft. 

Drawer. The maker of a draft. 
Duties or Customs. Taxes laid by 
the government on imported goods. 

Duty, ad valorem. A tax of a cer- 
tain per cent of the cost of imports in 
the country where they are bought. 

Duty, specific, A fixed tax levied 
on imports according to weight, num- 
ber, or measure. 

Equation. Two quantities ex- 
pressed as being equal. 

Equation of Pa3anents. The 

process of finding when several debts 
due at different times may be paid at 
one time without loss to either debtor 
or creditor. 

Equiangular. Having equal angles. 
l^uilateral. Having equal sides. 



Exact Divisor. One that gives an 
integral quotient, without a remainder. 

Exchange. A method of making 
payments or collections in distant 
places, by means of orders or drafts, 
without the actual sending of money. 

Exponent or Index. One or more 
figures written above and at the right 
of a number to show how many times 
the number is taken as a factor. 

Extremes. The first and fourth 
terms of a proportion. 

Face of Note, Check, or Draft. . 
The sum for which it is written. 

Factors. Numbers multiplied to- 
gether in making a product ; commonly 
used as meaning integral factors. 

Figure. A surface bounded by 
lines or a space bounded by sur- 
faces. 

Fraction. One or more of the 
equal parts of an integral unit. 

Greatest Common Factor, Divi- 
sor, or Measure. The largest factor 
found in each of two or more numbers. 

QrosB Weight includes the mate- 
rial used in packing. 

Horizontal. Parallel to the plane 
of the horizon. 

Hypotenuse. The longest side of 
a right triangle. 

Imports. Merchandise brought 
from a foreign country. 

Improper Fraction. A number 
not less than 1 expressed in the form 
of a fraction. 
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Inclined. Neither horizontal nor 
vertical. 

Indorsement. A signature on the 
back of negotiable paper. A record 
of payment on the back of a note. 

Indoraer. One who puts his signa- 
ture on the back of a note," check, 
draft, etc. 

Insurance. Compensation for loss 
by fire or other disaster. 

Integer. A whole number of which 
the lowest unit is one, not any part of 
one. 

Interest. An allowance to the 
owner for the use of his money. 

Annual Interest. Simple interest 
on* the principal, and simple interest 
upon any overdue interest. 

Compound Interest. Interest reck- 
oned on both the principal and the 
overdue interest added to the princi- 
pal as often as due. 

Exact Interest. Interest computed 
for parts of a year by taking the exact 
number of days and reckoning 365 to 
a year. 

Invoice. A bill of goods sold. 

Isosceles triangles have two sides 
equal. 

Leakage and Breakage. A dis- 
count for liquors lost from casks or 
bottles during importation. 

Least Common Denominator of 
Two or More Fractions. One show- 
ing the size of the largest fractional 
unit in which all can be expressed. 



Least Common Multiple of two 

or more numbens. The smallest num- 
ber of which each is a factor. 

Like Fractions have fractional 
units of the same size and kind. 

Like Numbers have units of the 
same size and kind. 

Line. The limit of a surface. The 
path of a point. 

Maker of a Note. The one who 

makes the promise and signs it. The 
promissor. 

Market Value. Present value hi 
open market. 

Maturity. The time when a note, 
draft, or bond falls due and is legally 



Means. The second and thurd 
terms of a proportion. 

Minuend. A number to be lessened. 

Mixed Decimal. A number con- 
sisting of an integer and a decimal 
fraction. 

Mixed Number. An integer and 
a fraction taken together. 

Multiple of a number. A number 
of which it is a factor. 

Multiplicand. One of the equal 
numbers to be combined by multipli- 
cation ; the factor to be repeated in 
making a product. 

Multiplication. The process of 
combining equal numbers, by repeti- 
tion, into one product. It repeats one 
number "many fold." 
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Multiplier. The factor that shows 
how many equal numbers are to be 
combined in the product. 

Negotiable Paper. Notes, drafts, 
or other written obligations that may 
be bought and sold. 

Net Price or Cost. The price or 
cost after all discounts or charges have 
been deducted. 

Net Weight. Weight exclusive of 
packing material. 

Notation. A system of writing 
numbers in figures or letters. 

Demand Note. One payable at the 
demand of the holder. Time Note. 
One payable at a specified time. 

Interest-bearing Note. One con- 
taining the words **with interest." 

Number. That which answers the 
question ** How many ? "; one or more 
units. 

Numeration. A system of reading 
numbers expressed in figures. 

Numerator. The upper term of a 
fraction. It numbers the fractional 
units contained. 

Oblique lines are neither horizon- 
tal nor vertical. Oblique angles are 
greater or less than right angles. 

Oblong. A rectangle whose length 
exceeds its breadth. 

Obtuse angles are greater than 
right angles. 

Parallel. Extending in the same 
direction, and in all parts equally dis- 
tant. 



Parallelogram. A quadrilateral 
whose opposite sides are parallel. 

Partial Pa3rment8. Payments in 
part of a note or debt. 

Par Value. Face value. 

Payee. The one to whom or to 
whose order a note, check, or draft is 
payable. 

Per Cent. Number of hundredths ; 
units out of a hundred. 

Percentage. The process of com- 
puting by hundredths. The part of 
the base indicated by the rate per cent. 

Perimeter. The circumference of 
a surface or the sum of its bounding 
lines. 

Period. One of the groups, of 
three figures each, counting from the 
units' place. 

Perpendicular. At right angles to 
another line or surface. 

Personal Estate. Property exclu- 
sive of land and buildings. 

Plane. A plane surface is a flat or 
level surface. 

Point. That which has position, 
but no length, breadth, or thickness. 
The end of a line. 

Policy. The written agreement 
given to the insured by the under- 
writers. 

Poll-tax. A uniform tax on per- 
sons of a certain class. 

Polygon. A plane surface having 
straight sides, commonly more than 
four. 

Port of Entry. A city or town 
containing a custom-house, where U. S. 
duties are paid. 
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Power. The product of two or 
more equal numbers as factors. 

Premium. The sum paid for insur- 
ance. Excess of market value above 
par value. 

Present Worth. The sum that, 
at the present time, will pay a non- 
interest-bearing debt due in the future, 
without loss to either debtor or 
creditor. 

Prime Number. A number with 
no other factor than itself and 1.- 

Principal. A sum upon which in- 
terest may be allowed. 

Prism. A solid whose sides are 
parallelograms, and whose bases are 
equal parallel polygons. Prisms are 
named from the form of their bases, as 
square prisms, rectangular prisms, tn- 
angular prisms, hexagonal prisms, etc. 

Proceeds or Avails of a Note. 
The sum for which the note is sold. 
Its maturity value less the bank 
discount. Net Proceeds, What is 
left after all charges have been de- 
ducted. 

Product. The result of multiplica- 
tion. ^ 

Promissory Note. A written 
promise to pay a specified sum of 
money. 

Proper Fraction. A number less 
than 1 ; a true fraction. 

Proportion. An expression of the 
equality of two ratios. 

Pyramid. A solid, whose base is a 
regular polygon, and whose sides are 
triangles meeting in a common point, 
the vertex of the pyramid. 



Quadrant. A fourth part of a cir- 
cle or of a circumference. 

QuadrilateraL A plane surface 
having four straight sides. 
Quotient. The result of division. 

Radius. A straight line extending 
from centre to circumference of a 
circle. 

Rate of interest. Per cent of the 
principal allowed for a year's use of it. 

Rate per cent. The number of 
hundredths used in finding a per- 
centage. 

Ratio. The relative size of two 
numbers expressed by their quotient. 

Real Estate. Land and buildings. 

Reciprocal of a Fraction. 1 -r-the 
fraction, or the fraction inverted. 

Reciprocal of a Number. 1-^the 
number ; the fractional unit expressed 
by that number as denominator, as 3, |. 

Rectangle. A parallelogram hav- 
ing four right angles. 

Rectilinear. Bounded by straight 
lines. 

Reduction. Changing the unit of 
a number without changing its value. 

Remainder. What is left when 
part of a number is taken away. 

Remittance. Money or negotiable 
paper sent to another. 

Rhomboid. A parallelogram with 
oblique angles. 

Rhombus. An equilateral rhom- 
boid. 

Right Angle. An angle of 00°. 
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Roman System of Notation. So 

called because inveuted and used by 
the Romans. 

Root. One of the equaJ factors 
forming a power. 

Scalene triangles have their sides 
unequal. 

Secamt. A straight line that cuts 
a curve at two points. 

Sector. The part of a circle bounded 
by an arc and two radii. 

Segment. The part of a circle be- 
tween an arc and its chord. 

Semicircle. Half of a circle. 

Seictant. One-sixth of a circle. 

Share. One of the equal parts into 
which corporation capital is divided. 

Simple Fraction. One having only 
integral terms. 

Slant Height. The shortest dis- 
tance from the vertex of a cone or 
pyramid along the outside to the base. 

Solid. A form having three di- 
mensions, — length, breadth, and thick- 
ness. 

Sphere. A solid having a curved 
surface equally distant from the centre 
at every point. 

Square. An equilateral rectangle. 
A plane surface with four equal sides 
and angles. 

Square (Number). The second 
power or the product of a number 
multiplied by itself. 

Square Root. One of the two 
equal factors of a square, or second 
power. 



Stock Certificate. A statement 
given by a corporation, showing the 
par value and the number of shares 
owned by a stockholder. 

Stockholders. Owners of the capi- 
tal or stock of corporations. 

Stocks. Shares in the capital of 
corporations. Government or corpo- 
ration bonds. 

Subtraction. The process of tak- 
ing part of a number out of it to find 
the remainder ; finding the difference 
between two numbers. 

Subtrahend. A number to be sub- 
tracted from another. 

. Surface. That which has only two 
dimensions, — length and breadth. The 
outside of a solid. 

Tangent. A line touching. a curv^ 
at a single point without crossing. 

Tare. An allowance for the weight 
of boxes, bags, etc., used in packing 
goods. 

Tariff. The list of dutiable articles 
with the rate assessed on each. 

Taxes. Money raised by govern- 
ment for public uses. 

Term of Discount. The time be- 
tween the day of discount and the day 
of maturity. 

Terms of a Fraction. The numer- 
ator and denominator. 

Terms of a Ratio. The antecedent 
and consequent. 

Trapezium. A quadrilateral no 
two of whose sides are parallel. 
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Trapezoid. A quadrilateral only 
two of whose sides are parallel. 

Triangle. A plain surface having 
three straight sides. A right triangle 
has one right angle ; an obtuse triangle 
has one obtuse angle ; an acute triangle 
has three acute angles. The angles of 
a triangle are together equal to two 
right angles, 180°. 

Underwriters. Insurance com- 
panies. 
Unit. One ; a single thing. 

Vertex. The point in an angle 
where the sides meet. 

Vertical. Relating to the vertex. 

Vertical lines point towards the 
zenith and the earth's centre. 

+ Plus ; and ; the sign of addition. 

— Minus ; less ; the sign of subtrac- 
tion. 

X Times ; multiplied by ; the sign 
of multiplication. 

-r- or : Divided by; signs of division. 

) In ; a sign of division. 



, /, (as in J^, %). Signs of 

division. 

= £quals, or equal ; the sign of 
equality. 

$ Dollar or dollars. 

% Hundredths ; per cent. 

Ct., c, or ^ Cent or cents. 

@ At (the rate of). 

.*. Therefore. 
( ) as in (3 -f 4) X 6 = 36 1 Curves or 
asin3-f4x6 = 36j Vinculum, 
shows that the numbers enclosed or 
beneath are to be treated as one 
number. 

V , the square root of. 

y/ , the cube root of. 

6%, yj^, .06, or 6 per cent. 

2, 8, as in 52 = the square of 5 or 25 ; 
4« = the cube of 4, or 64. 

Dr., debtor. 

Cr., creditor. 

O.C.D., greatest common divisor. 

L.C.M., least common multiple. 

X. A Greek letter pronounced like 
p. It stands for 3.1416—, the ratio of 
the circumference of a circle to its 
diameter. 
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TABLES OF MEASURES 



Tables of Measures 
[for reference] 



Counting. 

12 things = 1 dozen (doz.) 
12 dozen = 1 gross (gro.) 
12 gross = 1 great gross (g. gr.) 
20 things = 1 score 



24 sheets (paper) = 1 quire 
20 quires or 
480 sheets 



}- 



1 ream 



Time. 

60 seconds (sec.) 
60 minutes 
24 hours 
7 days 

2 weeks 
30 (31, 28, 29) days : 

3 months or "i 
13 weeks J ' 
12 months "i 

365 days J ' 
365d. 6h.48min.-i 

49.7 sec. J ' 

366 days = 
10 years r 
100 years = 



: 1 minute (min.) 
: 1 hour (h.) 
: 1 day (d.) 
: 1 week (wk.) 
: 1 fortnight 
: 1 month (mo.) 

: 1 quarter 

1 year (yr.) 

(common) 

1 true or solar 

year 
; 1 leap year 
: 1 decade 

1 century (C.) 



Value. 

U. S. Money, 

10 mills (mi.) = 1 ct. (ct., c, or ^) 
10 cents = 1 dime (di.) 



100 cents or i 

10 dimes 

10 dollars = 1 eagle 



10 dimes ■} = ! dollar («) 



Canadian Money. 
100 cents = 1 dollar = $ 1 

English Money. 
12 pence (d.) = 1 shilling (s.) =$0,243+ 
20 shillings = 1 pound (£) =$4.8666 

French Money. 
100 centimes = 1 franc (fr.) =$0,193 

German Money. 
100 pfennigs = 1 mark (M.) =$0,238 

Capacity. 

Liquid Measures. 
4 gills (gi.) =1 pint (pt.) 
2 pints = 1 quart (qt.) 

4 quarts = 1 gallon (gal.) 



1 gallon = 231 cu. in. 

Dry Measures. 

• (For grain, fruit, etc.) 

2 pints = 1 quart. 

8 quarts = 1 peck (pk.) 

4 pecks = 1 bushel (bu.) 

SCS. } = ll'a-'(l'l'l-) 



1 bushel 



= 2160.42 cu. in. 



"Weight. 

Avoirdupois Weight. 
16 ounces (oz.) = 1 pound (lb.) 
^^^ _ r 1 hundred- 

100 pounds = i weight (cwt.) 

2000 pounds or \ _ / 1 ton (T.) 
J I (short) 



20 hundredweight J 
2240 pounds 



= 1 long ton 



TABLES OF MEASURES 
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♦60 pounds = 1 bushel < 

I potatoes 

*56 ** =1 ** corn or rye 

*32 »' =1 ** oats 

196 ** =1 barrel flour 

200 " =1 »' beef or pork 

* In most States. 



Troy Weight, 

(For precious metals, jewels, etc.) 

r = 1 pennyweight 
t (pwt.) 

20 pennyweights = 1 ounce 
12 ounces = 1 pound 



24 grains 



437J grains = 1 ounce ^ 
* = 1 pound J 



7000 

480 

6760 



Av. 



= 1 ounce -i 

= 1 pound j ^' 



Apothecaries^ Weight. 

20 grains = 1 scruple (sc. or 3) 

3 scruples = 1 dram (dr. or 3 ) 

8 drams = 1 ounce (oz. or 5 ) 

12 ounces 



6760 grains 



1=1 pound (lb. or ft.) 



Length. 



12 inches (in.) = 1 foot (ft.) 



3 feet 
16i feet or 
5J yards 
320 rods 
5280 feet 
63,360 inches 



= 1 yard (yd.) 
I = 1 rod (rd.) 



}= 



1 mile (m.) 



4 inches = 1 hand 
6 feet = 1 fathom 



6086.7 feet or 
1.15-f com 
mon miles 

3 knots 



'}=li 



1 knot 
nautical mile 
geographic mile 



= 1 



Circular Measure. 
60 seconds (") = 1 minute (') 
60 minutes = 1 degree (°) 
360 degrees = 1 circumference 

69^ miles or -j ^ 1° of latitude ; or 
60 geographic \ = \ 1° of longitude 
miles J I on the equator 



Surface or 

144 square inches *» 
(sq. in.) J 

9 square feet 

30J square yards -i 
272J square feet J 
160 square rods 'j 
43,660 square feet / 

640 acres 

1 square mile 
36 square miles 

100 square feet 



Square. 

1 square foot 

(sq. ft.) 
1 square yard 

(sq. yd.) 
1 square rod 

(sq. rd.) 

1 acre (A.) 

1 square mile 
(sq. m.) 
1 section 
1 township 
1 square 
(in roofs, 
floors, etc.) 



={ 



={ 



H 



Solid or Cubic. 



(cu. in.) J \ (cu. ft.) 

„^ , . - . f 1 cubic yard 

27 cubic feet = -{ , ■, ^ 

I (cu. yd.) 



Wood Measures, 
16 cubic feet = 1 cord foot (cd. ft.) 

128 cubic feet ) ^ j , j n 
o J r X ?• = 1 cord (cd.) 
8 cord feet J ^ '' 



Suggestions to the Student 

1. Study the problem carefully before attempting its solution, and 
remember the motto, " well understood is half done." 

2. Ascertain first exactly what the unknown fact is which the 
problem calls for, and then ask yourself what known facts are given 
to enable you to find it. 

3. Draw figures or diagrams whenever you think they will help 
you in solving a problem. 

4. A statement of the problem, or an equation, one member of 
which will contain the result sought, should precede any attempted 
solution. 

5. Use short methods, and do not use the pencil for operations 
easily performed mentally unless you are preparing work for others' 
examination. In that case let everything be arranged methodically, 
neatly, and unmistakably. 

6. Imagine yourself to be one of the parties in every transaction, 
and try to feel that you are actually engaged in business. 

7. Aim first of all at accuracy. " Slow but sure " is better than 
" quick but uncertain." Nevertheless, in the business world " time is 
money," and if you succeed, you must be quick as well as accurate. 

8. Do not shun hard problems, for, though facility may come from 
solving many easy examples, strength is developed only by overcom- 
ing obstacles and grappling with difficulties that task the powers. 

9. Definitions, tables, and rules are given for reference, but you 
should work independently of them as far as possible. 
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Eead the following numbers and classify each one as you read it ; 
as an integer, fraction, — common or decimal, — mixed number, 
mixed decimal, denominate, compound, abstract, concrete, odd, even, 
square, cube, etc. : — 



1. 30010 


27. i^ 


2. 706030 


18J 


3. 705.030 


28. 6:18=12:36 


4. 70.5030 


29. 6^ x$ 48.60 


6. 70.0530 


30. 18 A. ; 13 mi. ; 14 min. ; 7" 3' 


6. 6400302 


31. f 47.835 


7. 7.960001 


32. 300.003 


8. 0.03060 


33. 0.303 


9. 78,^ 


34. V? 


10. 4.23 


36. 2.2.2.2 = 16 


11. 4.23% 


36. 12 = G.C.D. of 108, 24, 36 


12. 6.2f 


37. The L.C.M. of 13 and 7 = 91 


13. 16.06 feet 


88. MDCCLXXVI 


14. 16 


39. 6^:39 = ar 


15. V266 


40. 17' 40" = how many " ? 


16. 7» 


41. 6^% = 0.065 = O.OOi^ 


17. (30' 


42. (6i)« - 3 V1728 = ? 


18. ^/3f 


43. 106.0060100 


19. 6 lbs. 6 oz. 


44" [(3 + 7) -5- 2] X 1 of (35 - 20) 


20. $9x4 


45. 13.0071 


21. 6 xf 18.60 


46. 0.07% 


22. 3 + 6x5 


47.^3^:^ = 133:9^ 


23. (3 + 6) X 6 


48. $2,687,642,090.76 


24. MCMV 


49. (V64)» 


25. MDCCCCV 


60. £16 is. 3d. 


26. 4»x<^ 


51. i; 0.001; 1% 



14 WRITING NUMBERS 

Write in Arabic figures : — 

1. One million two hundred one. 

2. Two hundred one thousand. 

3. Two hundred one thousandths. 

4. Two hundred and one thousandth. 

5. Seven hundred thousand eighty-four. 

6. Five hundred six hundred thousandths. 

7. Thirty-five and seven tenths. 

8. Three hundred fifty-seven tenths. 

9. Four hundred twenty dollars eight dimes four mills. 

10. Nine hundred sixty-eight ten thousandths of a dollar. 

11. A half million dollars. 

12. Eighty million forty-six dollars and eight cents. 

13. Twenty-two hundred and one hundred one ten-thousandths. 

14. Three quarters of a million dollars. 

Write in Koman numerals : — 

15. Nineteen hundred four. 

16. Seventeen hundred twenty-six. 
71. Erected in eighteen hundred ten. 

18. In the year of our Lord fourteen hundred ninety-two. 

19. Nineteen thousand. 

Express by figures and signs : — 

20. Two and three fourths times one third of seven and a half. 

21. Six times the sum of eight and four. 

22. The sum of six times eight and four. 

23. The sum of six times eight, and four. 

24. The cube root of seven and nineteen himdredths. 

25. Four and three-tenths per cent. 

26. The square of four and two fifths. 

27. The square of four multiplied by the cube root of twenty-seven. 

28. Sixteen degrees, four minutes, eighteen seconds. 

29. The product of the largest four digits divided by the product 
of the smallest five digits. 
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Add by lines and by columns. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



A. 

$347.00 

1589.87 

3462.14 

6221.13 

50.56 

157.87 

2345.78 

135.65 

98764.42 

364.24 



$ 174.56 

9408.23 

7865.23 

9860.71 

667.64 

29.73 

174.91 

6967.42 

9584.64 

78.90 



C. 

$4632.18 

968.76 

7596.13 

457.24 

463.53 

927.46 

565.84 

10010.10 

965.21 

1324.76 



TX, 

P 1234.56 

7654.98 

121.15 
9234.12 

750.34 
3576.29 

927.83 
1253.52 

652.53 
2678.67 



E. 

$46.32 

15.87 

13.29 

58.47 

8.57 

19.68 

73.64 

4.63 

374.60 

14.57 



F. 
$734646.00 
463956.82 

84755.34 
890147.65 

49381.10 
902536.78 

82736.87 
253645.55 
615935.23 
376452.11 





0. 


H. 


I. 


J. 


jr. 


11. 


$ 26T.98 


$ 7891.56 


f 12345.67 


$ 293847.56 


$ 398273.62 


12. 


125.21 


5643.26 


98765.43 


983274.23 


562339.58 


13. 


876.64 


8795.23 


1324.64 


1Q3726.92 


26697.47 


14. 


678.45 


6758.15 


69786.86 


297354.98 


737961.56 


15. 


98145.23 


1382.87 


5035.42 


6286.51 


573846.43 


16. 


7845.89 


6683.79 


85879.23 


4532566.37 


39913217.63 




L. 


if. 


N. 


0. 


P. 


17. 


$79563.24 


f 9237.36 


$ 12938.46 


f 92147.35 


$987654.32 


18. 


8573.26 


6428.74 


98273.75 


12983.76 


876643.21 


19. 


81754.79 


1656.98 


6764.89 


27836.15 


765432.10 


20. 


52326.91 


2647.19 


56247.18 


183763.92 


664321.09 


21. 


75698.53 


1234.56 


7648.27 


76352.78 


43219.87 


22. 


96915.32 


9283.76 


928.374.61 


426378.39 


219876.54 


23. 


12347.27 


6627.12 


72639.01 


564728.92 


273849.38 


24. 


24738.92 


982.72 


12874.63 


9367286.24 


83764.57 


25. 


13728.12 


83129.66 


82937.42 


780428.92 


928374.56 


26. 


3526.46 


7365.92 


93002.03 


79473.62 


12837.92 


27. 


9827364.37 


1298.67 


7829.16 


21397.53 


783626.56 


28. 


828253.62 


6754.29 


92183.75 


7129864.47 


837263.87 
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ADDITION AND SUBTRACTION 



Written 



What will balance each of these accounts : - 



1. 




2. 




3. 




Dr. 


Cr. 


Dr. 


Or. 


Dr. 


Cr. 


$246.94 


$839.75 


$698.32 


$649.83 


$366.78 


$136.72 


839.76 


646.81 


376.69 


478.88 


938.12 


873.64 


842.94 


794.32 


843.26 


694.31 


46.23 


137.92 


327.68 


546.78 


696.98 


883.24 


938.83 


7639.85 


946.32 


937.89 


831.96 


695.64 


876.23 


736.29 


4. 




5. 




6. 




Db. 


Cr. 


Db. 


Cr. 


Dr. 


Cr. 


$94.68 


$986.84 


$346.86 


$249.66 


$ 192.487 


$129.76 


37.95 


69.39 


976.87 


998.64 


766.36 


947.34 


469.38 


74.29 


696.79 


648.36 


362.93 


274.36 


24.38 


83.62 


949.83 


799.36 


16.36 


1286.54 


6.49 


45.39 


697.87 


869.40 


746.29 


364.92 


17.32 


169.38 . 


749.78 


309.79 


126.43 


3647.10 


49.88 


849.75 


686.66 


863.98 


9283.14 


7662.83 


69.97 


246.94 


397.89 


742.97 


784.38 


6372.92 


83.84 


938.75 


469.39 


688.49 


664.32 


293.87 


92.76 


109.84 


878.78 


653.91 


3789.24 


2163.46 


7. 




8. 




9. 




De. 


Cr. 


Dr. 


Cr. 


Dr. 


Cr. 


$6837.25 


$4698.32 


$2498.31 


$949.86 


$1293.65 


$128.93 


2397.68 


6829.76 


648.99 


638.47 


3728.42 


67.33 


4379.12 


392.41 


783.55 


9984.72 


92873.67 


927.44 


894.69 


83.97 


4938.76 


498.14 


128.93 


673.62 


758.88 


649.48 


2987.65 


7981.24 


35.74 


937.66 


790.89 


6777.83 


483.29 


98.67 


66.66 


746.37 


723.48 


" 1900.00 


6490.83 


769.84 


9826.07 


274.83 


6984.38 


849.76 


698.78 


678.95 


462.72 


725.25 


649.98 


839.75 


643.92 


432.87 


637.82 


99.76 


7449.87 


6448.32 


878.88 


1998.64 


64.88 


243.75 



Written 
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Find the cost of the following 
articles : — 

1. 367T. of hay @f 17.46. 

2. 4896 yds. cloth @ f 0.37. 

3. 1579 bbls. sugar @ $9.87. 

4. 6496 A. of land @ $ 4.89. 

5. 12,865 T. of coal @ $ 4.87. 

6. 16,492 lbs. cotton® $0.09 J. 

7. 24,975 lbs. wool @ $0.36^. 

8. 6425 cords of wood @ $ 6.98. 

9. 47,400 ft. lumber @ $42.25 

per M. 

10. 5600 bu. wheat @ $ 0.89. 

11. 2745 bbls. cement @ $ 1.25. 

12. 47,892 gals, oil @ $ 0.08f . 

13. 135 bbls. pork @ $ 16.87f 

14. 2892 kgs. nails @ $ 3.09. 

15. 479 doz. wine @ $23.75 per 

doz. 

16. 438 bxs. cigars @ $ 18.64. 

17. 7859 bu. potatoes @ $ 0.79. 

18. 42,000 lbs. coffee @ $ .23J. 

19. 6425 pairs shoes @ $ 2.25. 

20. 176,500 bricks @ $12.84 

per M. 

21. 45,761 ft. granite @ $ 0.75. 

22. 43,628 sq. ft. land @ $ 0.29f 

23. 379 T. ice @ $ 4.67. 

24. 47,500 shingles @ $ 3 per M. 

25. 19,000 laths @ 28 ^ per C. 

26. 87 gals, alcohol @ $ 2.65^ 

27. 5375 bu. corn @ $ 0.87. 

28. 3784 lbs. butter @ $ 0.22f 

29. 967 doz. eggs @ $ 0.18 J. 

30. 1860 lbs. tea @ $ 0.79. 



Change : — 

31. 94° to seconds. 

32. 694 long tons to pounds. 

33. 796 g. gross to units. 

34. 2867 bu. to quarts. 

35. 1524 gals, to gills. 

36. 196 gals, to cu. in. 

37. 695 gross to units. 

38. 365 d. to minutes. 

39. 1903 yrs. to d. 

40. 978d.toh. 

41. 16,426 lbs. to oz. 

42. 95 T. to oz. 

43. 96 lbs. to grains. 

44. 320 rds. to ft. 

45. 46 mi. to ft. 

46. 25 rds. to in. 

47. 648 sq. ft. to sq. in. 

48. 640 A. to sq. ft. 

49. 196 cu. ft. tocu. in. 

50. 1347 cu. yds. to cu. ft. 

51. 651 cds. to cu. ft. 

52. 208 sq. rds. to sq. yds. 

53. 1927 bbls. flour to lbs. 

54. £19,200 to s. 

55. £65to$'s. 

56. 10,000 francs to $'s. 

57. 640 marks to $'s. 

58. 96 lbs. to pwt. 

59. 3472 reams to sheets. 

60. 37 bu. to cu. in. 

61. 169 A. to sq. rds. 

62. 95 mi. to in. 

63. 18 cu. yds. to cu. in. 

64. 98 lb. Adv. to Troy pounds. 



18 DIVISION Written 

What will one cost, when : — Change : — 

1. 126bbls. flour cost $714.42? 8. 64,321 in. to yds. 

2. 235 yds. carpet cost Jp 509.95? 9. 79,423 sq. in: to sq. ft. 

3. 925 bu. wheat cost $971.25 ? 10. 64,908 cu. in. to cu. ft. 

4. 305 reams paper cost f 1088.85 ? 11. 50,000 ft. to mi, 

5. 127 gross pencils cost f 374.65 ? 12. 100,000 sq. ft. to A. 

6. 217 bbls. pork cost f 4806.55 ? 13. 42,760 d. to yrs. 

7. 728 lbs. cotton cost f 101.92 ? 14. $4639.80 to Eng. money. 

15. Purchased a farm of 59 A. — 20 A. of meadow, 20 A. of good 
cultivated land, and 19 A. of woodland — for $2360. Sold to one 
man 15 acres of woodland at $ 80 per acre, a fruit orchard of 1 acre 
to a second for $95, and the remainder to a third purchaser for 
$2655. What was my gain per acre? 

16. A provision dealer sold butter at the rate of 319 lbs. for 
$ 62.37, and gained 3^ per pound. What did he pay per pound ? 

17. If a certain school uses 25 crayons in one day, how many 
boxes will it need in one school year of 40 weeks, if there is no 
school on Saturday ? How many boxes of 100 each will they need 
to purchase ? 

18. A dealer bought horses at $ 163 each with $ 3899. Having a 
small sum left, he purchased as many cattle as he could at $25 
each. How many of each did he buy? 

19. If a stenographer receives $ 48 a month, and it costs her $ 33 
to live, how long will she require to save $ 750 ? . 

20. How many times will 178,542 contain 763 ? 

21. A sewing-machine agent sold in one month machines amount- 
ing to $ 1305, and gained $ 348. If he gained $ 12 on each machine, 
what did he pay for each machine ? 

22. A farmer exchanged 118 cd. wood at $4.50 a cord, and 75 bu. 
of potatoes at 80^ per bu., for hay at $ 18 per ton, accepting the 
balance in flour at $5 per bbl. How many tons of hay and how 
many bbls. of flour did he receive ? 
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1. During the great strike of 1902 coal sold at $ 15 a ton, wood 
at f 14 a cord. Which was the cheaper for me to buy, if 3.8 tons of 
coal are equal to 4 cords of wood ? 

2. A team of strong horses hauled 5 tons of granite. How many 
cu. ft. in the load if each foot weighed 165 lbs. ? 

3. How many 3 oz. packages can be put up from a quarter of a 
ton of pepper ? 

4. Bought 3 acres of land and cut it into house lots, each contain- 
ing 3267 sq. ft. How many lots were there ? 

5. How many rails 60 ft. in length will be required to lay 20 mi. 
of doubled tracked railroad ? 

6. What will 14 cords of wood cost at 5fl a cubic foot ? 

7. How many cubic inches in 7 cu. yds. ? 

8. How many yards of broadcloth at 16s. can be bought for £ 42 ? 

9. If each bottle holds a gill, how many gross of bottles must be 
bought to put up 50 gals, of patent medicine ? 

10. It is a mile and one-half to the schoolhouse. If Peter Slow^s 
step measures 32 in., how many steps must he take in going from 
his home to the schoolhouse ? 

11. What is the distance around a rectangular park 600 yds. long 
by 25 rds. wide ? 

12. The Connecticut steams 21 knots an hour. How many feet is 
this? 

13. 200 bu. of wheat will weigh as much as x bu. of oats. 

14. Calling the length of the equator 25,000 mi., what is the 
length of one degree of it? 

15. A township contains how many acres of land ? 

16. How many fathoms in half a mile of rope ? 

17. 10,000 francs are how many marks ? 

18. What is the value in English money of $ 2433.25 ? 

19. How many pint bottles can be filled with mineral water from 
a tank holding 300 gals. ? 



20 MISCELLANEOUS Oral 

1. Subtract 8x7 from 5 x 13. 

2. Subtract the sum of 9 and 6 from their product. 

3. Divide 23 4- 13 by 23 - 13. 

4. What number added to 19 will make 38 + 3 x 5 ? 

5. A man earned $65, and spent $15 at one time and $7 at 
another. How much had he then left ? 

6. How many times ^ of 15 in 3 x 15 ? In 3 x 13 ? 

7. A boy found a quarter and earned 20 ^. How many bunches 
of firecrackers could he buy at 15/!^ a bunch ? 

8. Dick had 35 postage stamps. He gave his friend 15, lost \ of 
the remainder, and sold what he then had at the rate of 3 for 1 ^. 
How much did he receive ? 

9. 18 days' board, at $ 3^ per week, will cost x dollars. 

10. Harry Curtis's hens gave him 3 dozen eggs Thanksgiving week. 
His mother paid him 30^ for one dozen, his grandmother paid him 
40 ^ for another dozen, and a neighbor bought the remaining dozen. 
He received in all $ 1.15. How much did the neighbor pay ? 

11. The divisor is 6, the remainder 5, and the quotient is 9. What 
is the dividend ? 

12. We buy milk at If per quart, taking 3 pts. a day, except Sat- 
urday, when we take 2 qts. What is our weekly milk bill ? 

13. If a man pay $ 17 for 4 weeks' board, how much will he pay 
in 12 weeks ? 

14. If 15 men can make a walk in 6 days, how many men will it 
take to make the same walk in 9 days ? 

15. What will 5 bu. of potatoes cost at 30^ per peck ? 

16. If 7 bbls. apples are worth $ 21, how much are 9} bbls. worth ? 

17. A tank can be filled in 14 minutes by 5 pipes. How long will 
it take 7 pipes to fill it ? 

18. A travels at the rate of 13 miles in a day of 6 hours. B travels 
at the rate of 17 miles in the same time. They start together, and 
in 9 days are x miles apart. A has travelled y miles and B has 
travelled z miles. 



Written MISCELLANEOUS 21 

1. The difference between two numbers is 7190, and the less is 
619. What is the greater ? 

2. The minuend is 85,917, and the remainder is 5867. What is 
the subtrahend ? 

3. In 1890, the population of Massachusetts was 2,238,943, and 
of New York 5,997,853. In 1900, the population of Massachusetts 
was 2,805,346, and of New York it was 7,268,012. By how much 
did New York's gain exceed that of Massachusetts in the ten years ? 



4. 4j2/ + (2133-^9)-200-^6 = aj 



5. (179 + 13) x(2^4) + (1724-864)--16 = aj 

6. I spent f 4485 for cattle and horses, buying the same number 
of e£V3h. If I paid $ 75 apiece for the horses, and $ 40 each for the 
cows, how many of each did I buy ? 

7. A certain number is contained 25tj^ times in 18,988. What 
is the number ? 

8. The product of three numbers is 57,020. If the first is 140 
and the second is 17, what is the third ? 

9. Two men bought out a grocery business for $ 3873, one paying 
■| of the price and the other paying ^. One month afterward they 
sold it for $ 4479. If they divided gains in the proportion of their 
shares, how much did each gain by the transaction ? 

10. A dealer paid $1013.70 for 218 tons of coal, and sold it for 
$ 1667.70. How much did he gain per ton ? 

11. A man travels 23 miles per day on every day except Monday, 
when he goes 6 miles farther after resting on Sunday. How many 
weeks will it take him to go 584^ miles ? 

12. A man purchased 130 bbls. of flour at $4.50 per bbl., and a 
number of barrels at $ 4. He paid in all $ ^^^, How many barrels 
of the cheaper quality did he buy ? 

13. Bought a field 600 ft. long and 413 ft. wide. What will it 
cost me to fence it at $ 1.25 per rod ? 



22 MISCELLANEOUS Oral 

1. James Carey had $ 5. After buying two books at 40^ each, he 
subscribed for Tlie Youth^s Companion at $1.75, for Success at $ 1.00, 
and for a club paper at 25^ per year. The remainder he used to buy 
10^ magazines. How many could he buy a month during the year ? 

2. f 3 - [(2 X 35^) + (5 X 25^)] = x dollars. 

3. What do I pay for 27 eggs at the rate of 35^ per dozen ? 

4. What will 42 buckles cost at 72^ per gross ? 

5. In a school of 60 children, there are 3 times as many girls as 
boys, lacking 8. How many are there of each ? 

6. 576 + » = 1000. 14. There are 0? thirteens in 169. 

7. 3 multiples of 17 are 15. 20 gross = x ones. 

», y, «• 16. » nickels = $1.95. 

8. J yd. of 60^ satin cost x. 17. The 5 coins that make $ 1 

9. 40 yards at 32^ cost x. are . — . 

10. 66 lb. tea @ 66f ^ = x, 18. 24, 37, and x = 100. 

11. Compare 15 and 120. 19. 72-19 + » = 100. 

12. a? is I of 72. 20. 5 yards contains x inches. 

13. 18 is I of X, 21. 100 quarts = x bushels. 

22. If you have one recess of 15 minutes and another of 20 minutes 
each school day, how many hours do you have in each week ? 

23. In the morning the temperature was 25° F., at noon it was 30°, 
and at night it had risen to 55°. How many times did the increase 
in the afternoon exceed that of the morning ? 

24. Frank Mason pays $ 2 a lesson for his music lessons. He 
took a lesson every week in June, one every two weeks through July 
and August, and two every week in September. How many lessons 
did he take in the four months, and what was the total cost ? 

25. A certain express ran 72 miles in two hours. How long will 
it take the same train to run 108 miles ? 

26. Purchased 2 bu. apples at $ 1.20 per bushel, and sold them at 
45^ per. peck. How much did I gain on a bushel, and what did I 
receive for the whole amount ? 
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1. Bought at an auction 2 wagons for $ 125, a plough for $ 35, a 
horse for $125, a yoke of oxen for $250. Paid f of the amount at 
the time of purchase, and \ one month later. I then had $ a; to pay. 

2. A speculator bought land covering an area of 2 sq. mi. for 
$5000. As it had a good water power, he gave 6 acres of it to a 
manufacturer for the location of a mill. He then divided the 
remainder into lots containing ^ acre each, and sold them at $ 10 a 
lot. The cost of surveying, deeds, etc., amounted to $ 375. What 
was his total gain ? 

3. A man after selling his stable sold 2 matched horses at $ 225 
each, 1 black horse at $ 175, 2 bay horses at $ 135 and $ 160, 4 gray 
team-horses at $ 75 each, 3 single carriages to a dealer at $ 68 each, 
1 double-carriage at $ 85, 3 sleighs at $ ^5, $ 89, and $ 120, 4 robes 
at $ 25 each, 16 blankets at $ 1.75, and a miscellaneous lot of goods 
for $ 120. What did he receive for the whole amount ? 

4. The expenses of an excursion party of 7 gentlemen and 5 ladies 
were $ 47.50 each. If the gentlemen paid the expenses of the trip, 
how much did each pay ? 

5. Bought 130 tons coal by long ton (2240 lbs.) at $ 4.00 per ton, 
and sold it by short ton (2000 lbs.) at $ 6.50 per ton. How much 
did I make on the lot ? 

6. How many bushels of potatoes at 75^ per bu. will it take to 
pay for 43f bu. turnips at 60^ per bushel ? 

7. A man bought 116 cords of wood at $ 5.25 per cord, and paid 
\ at time of purchase. He sold 18 cords at $6.50 per cord, and 
made 'another payment. How much did he then owe? 

8. A man gave each of his two daughters on their twenty-first 
birthdays $ 3960, and in his will bequeathed $ 27,000 to each of his 
two sons, leaving to each daughter a sum that, added to that she 
already had, made her share equal that of each of her brothers, lacking 
$7000. How much did each daughter receive at her father's death ? 

9. A dealer paid $ 110.60 for 140 yards of carpeting, and sold it 
at 95^ per yard. In cutting, 11 yards were wasted. How much did 
he gain on the piece ? 
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1. 3f lbs. = a;oz. 27. 

2. \ mi. = X rds. 

3. ^ gross at 6 for a dime ? 28. 

4. |- yd. = xtt,y in. 

5. I yd. at 75^ cost? 

6. 10 eggs at 10^ a doz. 29. 

7. 6 J yds. ribbon at 25^ cost ? 

8. 100-9 = 37 + ic. 

9. 144 -5-4 = a; -^3. 

10. The sum of the 9 digits = x, 30. 

11. 3 lbs. at ^^ an ounce ? 

12. At 130 minutes past 3 it is 

X o'clock. 31. 

13. 10 gals, of milk at 7^ a quart ? 

14. 100 in. = X yds. y in. 

15. I of 57 is what? 32. 

16. 48 is I of what number ? 

17. £ 9 - 17«. = X shillings. 

18. What will 2 cd. ft. cost at $ 6 33. 

a cord ? 34. 

19. How old is a man bom in 

1849 ? 35. 

20. Subtract 3| from 8^. 

21. How many sheets in 2|^ quires? 36. 

22. What is the value of a bushel 

of chestnuts at 10^ a pint ? 37. 

23. ^ of the circumference meas- 

ures X degrees. 

24. i lb. of 75^ tea and i lb. of 38. 

25^ coffee cost what ? 

25. 1200 oranges at 3^ apiece are 39. 

worth X lemons at 4^ each. 40. 

26. When the sun rises at 4.40 41. 

and sets at 7, the night is 
x hours long. 42. 



A pint of oysters will cost 
X cents at $1.60 a gal. 

How much back from a dollar 
after paying for 2^ doz. but- 
tons at 16^? 

My journey is only ^ done, 
and I have travelled 84 mi. 
How much more must I 
travel ? 

My money is f silver and a 
$ 20 gold piece. How much 
have I ? 

How many days between Me- 
morial Day and the 4th of 
July? 

How many days in the first 
four months in the year 
1904? 

7 x5-{-x = ^of54:0. 

Cost of 8 lbs. of grapes at 3 
for 15^. 

What did I pay for 16 bananas 
at 18^ a doz. ? 

I rode 160 rds. and walked 
X rods to finish a mile. 

50 baskets of coal weighed a 
ton. Each one weighed x 
lbs. 

Quotient 6: divisor 12: re- 
mainder 8. Dividend? 

i of 50 is I of what ? 

100 ~ ^ of 96 = X. 

What do I pay for 2 doz. 
lemons at 6 for 25^? 

2\ quires = x sheets. 
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Change to smallest terms : — 
■■■' Ttroj 3Fa* 

4 18 44 960 
6. 551 8 080 

FindtheG.CDof: — 

11. 175, 455. 

12. 169, 866. 

13. 234, 468. 

14. 2025, 8100. 

15. 85, 153, 765. 

Add: — 

21. 17|, 14i, 13f 

22. 16|, 8J, 9f , 3i. 

23. 37I3V, 614^, 81|. 

24. 145^, 36, ii, 194, ff. 

25. 126f, 13f, b^^, 861|. 

Multiply : — 

31. ^ of ^ by ii of 100. 

32. 0.8752 by 0.34|. 

33. f of 9J by | of 17f 

34. Square 27f 

36. Find the cube of 9|f. 



Change to other forms : — 

6. 342|, i^s., 

7. 48^, M^. 

8. 961H, -V^. 

9. 2b%m^ VA^. 
10. 0.081|, 0.0960. 

Find the L.C.M. of: — 

16. 6, 8, 10, 20, 24. 

17. 14, 19, 38, 57. 

18. 20, 36, 48, 50. 

19. 15, 2b, 35, 45. 

20. 18, 24, 36, 126. 

From : — 

26. 73f take 16^. 

27. 171^1 take 91yV 

28. 11\^ take 19^. 

29. 84|| take 15ff. 

30. 10.37 take 0.68|. 

Divide : — 

36. 1000 by 16f. 

37. 487f by 9|. 

38. 0.725 by 0.0025^. 

39. llf by 12|. 

40. I of 7f by I of 11^^. 



26 FRACTIONS Oral 

1. Change | and J to 24ths ; to 18ths. 

2. Change 0.59, 0.075, and 0.0569 to a common denominator. 

3. Change f and ^ to a common numerator. 

4. What principle is employed in changing fractions to a common 
denominator or to a common numerator ? 

5. Add ^, 0.15, and 15%. 

6. Is a decimal fraction a kind of fraction or a way of writing 
fractions ? 

7. Arrange the following fractions in the order of their size: 
J, f, I, 0.8, 0.04, ^, and 5%. 

8. What is the sum of 4 ft., 8 ft., 12 in., and 3 yd. ? 

9. What fundamental principle have you applied in adding the 
numbers in the last example ? 

10. Is the same principle applied in fractions ? 

11. Which of these fractions are in their smallest terms : -J^, ^, 
h ¥t> ih M. 0.30, 0.03, 15%, 37% ? 

12. Is it ever necessary to change fractions to larger terms? 
When? 

13. Is ever absolutely necessary to change fractions to smallest 
terms? When do you do it? 

14. Express yt^j i^ the smallest possible terms. 

15. What is the greatest common divisor of these terms ? 

16. Change 0.07500 to smallest terms. To a common fraction. 
To a per cent. 

17. Write |, ■^, and -^-^ as decimals. 

18. Compare ^f^ with 43^^. What change did you make before 
comparison ? 

19. Which is the simpler expression, an improper fraction or a 
mixed number? 
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1. From 3798.003 take 425.6789. 5. How many sq. ft. in ^ of an 

2. What is the G.C.D. of 74, ^^®^ 

703, 185, 1998? 6. From | of 2 yr. take | of 

3. 1^ of 1 da. — I of ^^ of an hour 



725 da. 



= how many minutes ? 7. |of^x^ + iof| — f = a;. 



4 Add I, f , VV, iz of }, and A. a (^-i-f ) + (if-Hf) x i = «. 

9. A man had in the bank a certain sum of money. He with- 
drew f of I of it, and gave his son f of \\ of that. What part of 
the whole amount did his son receive ? 

10. A man walked 29|^ miles in one day, and 21| miles the next 
day. On the third he walked the difference between the two dis- 
tances. How far did he walk in the three days ? 

11. A owned a farm as follows : 33| acres of wood land ; 63f acres 
of meadow ; 26\ acres of good grass land ; and 19|f acres producing 
fruit. He sold f of the whole farm to a speculator. .This was x 
acres. 

12. If 3 bbl. flour will supply 30 people 13|^ weeks, how many 
barrels will it take to supply them 46 weeks? 

13. A man travelled ^ of his journey the first month, and ^ the* 
next month, when he found that he still had 660 miles to go. How 
far had he travelled ? 

14. A boy bought 2-| bu. grain and sold me ^ of it. Another boy 
bought 3 bu. and sold me an equal amount. What fractional part of 
the second boy^s grain did I buy ? 

15. Bought ff of a bbl. of flour of one man, | bbl. of another, and 
■^ of a third. What was the cost at the rate of $ 6 per bbl. ? 

16. I purchased 360 acres of land at $ 75 per acre, and sold | of it 
at f 85 per A., and \ of it at $ 80 per A. After paying for the land, 
I had left x acres and $ y, 

17. ioil\ = x thirds of 7. 
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1. What fractional parts of a yard are most commonly used ? 
Of a pound ? Of a bushel ? Of a dollar ? Of an hour ? Of a 
week? Of a year? 

2. Compare | yd. with ^ yd. What common unit do you use in 
making the comparison ? 

3. In changing the fraction | to larger terms, how do you affect 
the size of the unit ? 

4. If you cut each one of a collection of 13 into 7 equal parts, 
what name do you give to the fractional unit thus obtained ? 

5. Take I of 30 from ^^ of 84. 

6. Is there any difference in the process of taking ^ of $ 8, and 
finding 8 x | of $ 1 ? 

7. Is finding f of 96 a process of multiplication or division? 
Take | of 7^ from 10. 

a What is i of 7} in. ? 

9. 2\ lbs. are what part of 12} lbs. ? 

10. } of a man's life was spent in China, ^ of the rest of it in 
London, and the remainder in New York, where he died at the age 
of 54. How long did he live in New York ? 

11. An ignorant man willed $7000, giving his son \ of it, and his 
daughter | of it. The executor of thfe estate gave the daughter 
$ 4000 and the son the rest of it. Do you think this was just ? Why ? 

12. How do you square 4}, and with what result ? 

13. What fraction multiplied by itself will produce ff ? 

14. If you take |^ of ^ away from ^, how much remains ? 

15. How many times is J of a dollar contained in a dollar ? 

16. How many times is 2J contained in 27 ? 

17. If you cut 2\ into 18 equal parts, what is the size of each part ? 

18. Multiply yj^ by 0.6. Give the product in the lowest possible 
terms. 

19. Divide 0.36 by 0.09. Divide 0.25 by 0.006. 



Written FRACTIONS 29 

1. A flag-staff is 159 ft. high, of which the movable topmast 
makes \. In the winter, the topmast is lowered f of its length. 
What is then the height of the staff ? 

2. Smith and Jones buy the following bills of goods of each other. 
What is the balance due, and which of them must pay it ? 

Smith buys of Jones : — Jones buys of Smith : — 

14,000 ft. white pine @ $ 40. 36 T. hay @ $ 18.90. 
16,400 ft. scantling @ f 27^. 45 bu. oats @ 65^^. 

328 bbl. cement @ $ 1.27|. 1 express wagon @ f 118. 

105 ft. drain pipe @ 27^. 26 shovels @ 87|^. 

3. ^ of my wheat crop is harvested the first week, -^ of the 
remainder in the second week, and the remainder or 1350 bu. in the 
third week. What did I get for my crop at 98 ^ per bu. ? 

4. The Transvaal gold out-put in August, 1899, was 459,700 oz., 
and its value was $9,194,000. The August out-put in 1902 was 
valued at only f 3,200,000. How many ounces were mined ? 

5. A city railroad company carries 1,753,812 passengers one 4th 
of July. \ of them buy an 8^ check and the others pay the regular 
5 ^ fare. What is the gross income ? 

6. A mill employing 2800 operatives at average wages of f 1.25 
per day makes a reduction of ^ of the wages of \ of the number, 
and increases the wages of the remainder, ^. Is the weekly pay- 
roll increased or diminished, and by how much ? 

7. I pay 75 ^ a cord for having wood of the usual length cut into 
16-inch pieces. What ought I to pay for having the same kind of 
wood cut into 12-inch pieces ? 

8. Divide 0.36 by 0.06, 60, and 1.8, and add the quotients. 

9. The mailing clerk in the office of the Herald receives $ 10.95 
for mailing 32,850 papers weekly. How much is that per hundred 
papers ? 

10. A farm is divided between two purchasers, one receiving 
26^\^ A., and the other receiving 189.75 A. What part of the farm 
does each purchase ? 
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1. I went from Boston to Springfield with my wife — a distance 
of about 100 miles. The expense of the trip was $13. Carriage 
hire cost $ 1, and the hotel bill was f of the remainder. What was 
the railroad fare a mile ? 

2. A well 36 ft. deep is ^ filled. How long a rope will reach 
from the top of the well to the water ? 

3. I began my vacation on the 3d day of August, and on the 18th 
f of my vacation was gone. On what date should I start for home, 
if it takes one day to reach it ? 

4. A fisherman caught | as many cod as haddock. In all, he 
caught 700 lbs. What did the haddock weigh? 

5. Mr. Hoe raised 28 bu. of wheat to the acre last year. This 
was J of what he raised the year before. How much did he raise 
per acre in both years ? 

6. Two surveyors were measuring with a 75-ft. tape-line. It 
broke exactly on the 30-ft. mark. What part of the line remained 
in the hands of each man ? 

7. The knoll in Prospect Park is reached by 36 granite steps. If 
the knoll is 24 ft. high, how high is each step ? 

8. If you retire when the curfew rings at 9 o'clock, and rise at 6, 
what part of every month do you spend in bed ? 

9. James Spring jumps 6 ft. 10 in. His brother Henry out- 
jumps him by I of a foot. What does his jump measure? 

10. One laborer accomplishes |f as much as his companion who 
can do the job in 26 days. How long will it take the other ? 

11. What shall I pay the slow workman, if I pay his companion 
f 1.60 a day ? 

12. A man weighs 150 lbs. on scales that register 20 oz. for every 
pound weight. What does the man really weigh ? 

13. In a swimming match, the leader went twice round the tank in 
42 seconds. His nearest competitor swam only ^ as rapidly; how 
long a time did he take ? 

14. If a boy runs 100 yds. in 1^ min., he goes 1200 ft. in x min. 
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1. My July gas bill was $ 11 for 4400 feet of gas. In August, 
the Gas Company raised the price \, How much should my August 
bill have been, if 1500 feet of gas were consumed ? 

2. If a young man studies 15 minutes a day, how many days, 
hours, and minutes will he study in the years 1902 and 1903 ? 

3. 2J times f of 29^ -^ 4| times ^ of 8 = a?. 

4. Paid $300 for one acre of land, and sold \ of it for 25^ a 
square foot, and the remainder at cost. How much did I gain or 
lose ? 

5. In bottling wine, a dealer uses bottles, 16 of which hold \ pint 
less than a gallon. What is the actual worth of the wine he sells for 
$ 240 ? What does he make by the shortage ? 

6. Two ships 130 miles apart are sailing toward each other, one 
at the rate of 10| miles an hour and the other at the rate 8f miles. 
How far apart will they be in 3 hours and 20 minutes ? 

7. Divide f of f of 37i by 24J less ISf. 

8. If one button cost 0.02 of a mill, how many gross can be 
bought for $12? 

9. How many times is 18^ minus 12| contained in f of ^ of 12^ ? 

10. If 13| bushels of rice cost $ 11.75, what will 37| bushels cost ? 

11. If you pay 12^^ a cubic foot for wood, and sell it for 15^ per 
cubic foot, for how much must you sell coal costing you $4.20 per 
ton to gain in the same ratio ? 

12. Three farmers send their butter to market together, E. sending 
475 pounds, F. 325 pounds, and G. 250 pounds. The butter was sold 
for $360.93, and the expenses were $40.68. What did each farmer 
receive ? 

13. ^Y of a road can be built by 32 men in 8 days. How many 
men will finish the work in 6 days more ? 

14. If f of a dollar pays for f of a bushel, how many bushels can 
be bought for $10|? 

15. A tank holds 168 gallons, and is | full, f of the quantity is 
drawn off. How many gallons will fill the tank ? 
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1. Change 4.0362 to an improper fraction. What would be the 
effect on this number if you should erase the decimal point ? 

2. From a cask containing 4S^ gals, of wine 1%^ gals, leak out. 
X gallons remain. How large a measure will ^ of a gal. fill ? 

3. How much less than a thousand is the sum of 46f , 362^^, 180^ ? 

4. Take the sum of 38.493, 89.06, and 87^ from 217.7. 

5. Change ^ to lOOths. To lOOOths. To ten-thousandths. To 
a per cent. 

6. What is the G.C.D. of 24, 48, 96, 120, 192 ? 

7. Multiply each term of the expression =2 by 12. What kind 
of fraction results ? * 

8. From a bag holding 50 lbs. of coffee I can fill a can holding 
2\ lbs. how many times ? How much will there be in the partly 
filled can ? 

9. How many chairs can you buy for $20, if one chair costs 
f2f? • 

10. My watch loses 12 sec. every hour. It is exactly right Mon- 
day noon. How much too slow will it be Friday noon ? 

11. I change the regulator so that it gains half a minute a day. 
At the end of a week, I wish to take the 7.20 train for Boston. 
When shall I be at the station by my watch ? 

12. A merchant's yard stick is too short by an inch. How much 
does he owe me, if I pay him for 36 yards of cloth at 25^ a yard ? 

13. This month my gas bill is ^J■ larger than it was last month. 
This month I pay f 3.60. What did I pay last month ? 

14. If I use up J of a thousand-mile mileage book in a round trip 
between two cities, what is the distance between the cities ? 

15. I collected $ 600 of money loaned the previous year, and found 
that I had lost -^ of the debt besides the interest. How much did I 
lend? 
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1. 476 + 17i + 3f + 3.125 + 5.0^^ = x. 

2. If 7423.973 is divided by a, the quotient will be 12.130 and 
the remainder 0.413. a; = ? 

3. I paid $ 59.22 for potatoes, and sold them for $ 70.56. What 
was the gain per bushel, if I paid 94^ ? 

4. If 0.6875 of a gallon of salad dressing costs f 3.75, what will 
40.25 gallons cost? How many pint bottles will be required to 
bottle jit? 

5. If 71.68 cu. ft. of water weigh 2 tons, how much will 2458.6 
cubic feet of water weigh ? 

6. 0.024 X 0.06 X a? = 5.76. What is the value of a ? 

7. A man sold | of his interest in a mill for $ 30,000. If his 
share amounted to | of the whole property, what part of the whole 
did he sell, and what was the value of the property ? 

8. An express train runs 240 miles in 5f hours. How far will it 
run in 3^ hours ? 

9. A bibught f of a wood lot, and B bought ^ of it. What is the 
value of the lot, if A's share is worth f 500 more than B's ? 

10. A man bought 100 yards of carpeting, and sold 37^ yards to 
one man and \ of the remainder to another. He had x yards left. 

11. What is the difference between | and 0.96 of it ? Does adding 
a number to both terms of a fraction change its value ? 

12. How much larger is 24f h- J than 24| x | ? 

13. Sold f of a farm for f 1760 to A, and ^ the remainder to B at 
the same rate. I advanced the price of remainder $ 375, and sold 
it to C. What did I receive from C ? 

14. Sold \ yd., 3f yd., and 21.125 yd. from a piece of Japanese 
matting containing 49J yd. How many yards remained ? 

15. 1000 -^ .001 - 1000 + 0.001 -I- (1000 X 0.001) = X 

16. Six hundred thousandths times six hundred-thousandths 
divided by 0.02| = a?. 

17. Purchased 21f yd. silk at f 1.75 ; 25 yd. percale at 12^)?^ ; 2| yd. 
velvet at $ 2.25 ; f yd. silk at $ 2.87^. What is the whole bill ? 
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1. f ft. + |yd. =iciii. 

2. ird. = ajft. 

3. \ mi. less 50 rd. = x rd. 

4. 1 mi. less 5000 ft. = x ft. 

5. 5 yd. at 1 ^ an in. will cost x. 

6. 3^3- rd. = a; f t. 

7. 32 rd. is what part of a mile ? 

8. 6 yd. less 1 rd. = a; ft. 

9. A 10-rd. tape-line is x yd. 

long. 

10. A lO-fathom rope is x yd. 

long. 

11. f of a ft. is what part of a 

yard? 

12. How many 4-ineh bolts can 

be cut from a rod of iron 
10^ ft. long? 

13. What wUl 200 yd. of cord 

weigh, if every foot weighs 
ioz.? 

14. A bicyclist covers 2 rd. in a 

second. How long will he 
be in going a mile ? 

15. What is the total length of 

all the lines used in divid- 
ing a 10-inch square into 
9 equal squares ? 

16i How many rods of rails in a 
quarter of a mile of double- 
track road ? 

17. A foot is what part of a mi. ? 



18. It is 884 ft. round a square. 

How long is one side of it ? 

19. 528 ft. is what part of a mi. ? 

20. The sounding-line shows a 

depth of 24 fathoms, or 
aft. 

21. When a horse travels a mile 

in 2 minutes, he goes x ft. 
in a second. 

22. How many degrees in all the 

angles of a rectangle ? 

23. What is the area of a 6-in. 

square ? 

24. What part of a square foot 

is 12 square inches ? 

25. What is the ratio of ^ a square 

yard to | of a square yard ? 

26. What is the area of a square 

measuring 5^ yards ? 

27. What name do you give such 

a square ? 

28. 1 acre is what part of a square 

mile? 

29. Compare the perimeter of a 

4-inch square with that of 
a rectangle 8 in. by 2 in. 

30. How long is a square con- 

taining 64 sq. in. ? 

31. A pane of glass 8 in. by 12 

contains x square inches. 

32. A rectangle 7 ft. wide and 3 

times as long contains x 
sq. ft. 
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1. What is the area of \ mile of street 4 rods wide ? 

2. What will the curbing for this street cost at 75^ a foot ? 

3. A lot of land 56 ft. by 125 ft. is sold at 49f ^ a foot. Required 
the proceeds of the sale. 

4. A city lot containing 3726 feet has a frontage of 50 feet. How 
deep is it ? 

5. A swimming tank is 40 ft. long and 18 ft. wide. What will it 
cost to cement the bottom at $ 2.25 per square yard ? 

6. 2 men can lay 2 rods of 8-ft. brick sidewalk in a 9-hour day. 
How long will it take them to lay f of a mile at this rate ? 

7. A city block is 600 ft. long and J as wide. How many acres 
does it cover? 

8. A half a mile of 60-ft. street is paved with granite blocks. 
How many will be required at the rate of 36 to a square yard ? 

9. How many square feet of flooring will be used for a public 
hall measuring 60 by 100 ft., allowing ^^ of all bought for waste ? 

10. Bought a square lot of land 300 ft. long. I laid out a 40-f t. 
street through the middle of it in each direction. What was the 
area of each of the 4 lots that remained ? 

11. If you cut a 6-in. square out of each corner of a square yard, 
what part of the latter remains ? 

12. What will a sheet of zinc 8 feet long and 32 inches wide cost 
at 7^^ a pound, if every square foot weighs 8 ounces ? 

13. At 75^ a yard, what will it cost to put a picket fence halfway 
around a comer lot measuring 72 by 150 feet ? 

14. Estimate the cost of the blackboards in your schoolroom at 
75^ a square yard. 

15. A ball-ground measuring 400 ft. by 600 ft is surrounded by 
a 12-ft. fence. How many thousand feet of inch boarding were 
required ? 

16. Broadway Park measures J of a mile by f of a mile. What 
will an 8-ft. granolithic walk around this park cost ? Do not leave 
the comers without a walk. A square yard costs $1.25. 
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1. How long a line would you draw to represent a distance of 2 
miles on a scale of 40 rods to an inch ? 

2. The distance between two points on the map is 3^ inches. 
Scale 50 miles to the inch. Give distance apart on the earth. 

3. A board is 10 inches wide at one end, 6 inches at the other, 
and 12 ft. long. It contains x feet. 

4. The base of a triangle is 45 ft., its altitude. 24 ft., and the 
area is x, 

5. The area of a triangle is 80 sq. ft., its altitude is 6 ft., base is x. 

6. The area of a triangle is 6^ sq. ft., its base is 14 ft., altitude is x. 

7. Each angle of an equilateral triangle contains x degrees. 

'8. The angles of a triangle are respectively 36 and 82 and x 
degrees. 

9. The odd angle of an isosceles triangle contains 40®. What are 
the others ? 

10. Three lines radiate from a point forming angles of 90**, 116% 
and x^, 

11. The side of a square containing 22b sq. ft. is x. 

12. The parallel sides of a trapezoid are 15 and 23 ft. The dis- 
tance between them is 4^ ft. Area is x. 

13. The area of a diamond-shaped window is x sq. ft., the sides 
are 2 ft. 3 in. each, and the distance between them is 2 ft. 3 in. 

14. The acute angle of a rhomboid is 45°. The obtuse angle is x. 

15. Each obtuse angle of a rhomboid is 120°. The acute angle is x. 

16. Paid x dollars for a rectangular piece of land 45 ft. x 70 ft., 
at 10^ afoot. 

17. How many feet of fence will enclose the above lot ?. 

18. A rectangle containing 50 sq. ft. is twice as long as it is wide. 
Give it^ dimensions. 

19. A rectangular piece of land contains 1875 sq. ft. The ratio of 
the length to the width is 3 to 1. Give its dimensions. 

20. A rectangular room contains 192 sq. ft. The ratio of the 
length to the width is ,as 4 to 3. Give its dimensions. 
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1. Name 2 quadrilaterals that are not parallelograins. 

2. The base and the altitude of a rhombus are each 16 in. Area ? 

3. The altitude of a rhomboid is f of its 2 ft. base. Area is x, 

4. One angle of a parallelogram measures 90°. What do the 
other angles measure ? 

5. The parallel sides of a trapezoid are 25 and 37 ft., respectively, 
and the distance between them is 16 ft. Required the area. 

6. The base of a triangle is 17^ in., its altitude 8^ in. What is 
its area ? 

7. A lot of land has a frontage of 50 ft. One side of its parallel 
sides measures 10 rods, and the other 80 ft. What is its value at 
45^ a square foot? 

8. The diagonal of a trapezium is 14 in. The altitudes perpen- 
dicular to it measures o in., and 8 in. What is the area of the 
trapezium ? 

9. A triangular park measures 600 ft. on one street, 300 ft. on the 
other, and contains one right angle. How many square rods in 
the park? 

10. Compare the area of a rhombus having a base of 15 ft., and an 
altitude of 12 ft., with that of a 14 ft. square. 

11. The diagonal of a trapezium is 42 inches, and the perpendicu- 
lars dropped to it from the angles are 16 in. and 18 in. Required 
the area. 

Find the areas of rhomboids : — 

12. Base 13f ft., altitude f ft. 14. Base 3J yds., altitude 20 in. 

13. Base 20 rds., altitude 50 ft. 15. Base 2640 ft., altitude \ mi. 

16. The diagonal of a trapezium is 7 yards. The altitudes per- 
pendicular to it are 2\ ft. and 12J^ ft. What is its area ? 

17. What is the area of one of the triangles into which the 
diagonals of a field 10 rods square divide it? 

18. What will it cost to fence a yard in the shape of an equilateral 
triangle 36 ft. long with 4 lines of wire weighing one pound to every 
20 ft. and costing 3 J ^ a pound ? There are 12 posts, costing 15 ^ each. 
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1. Which way do strips of carpeting generally run ? 

2. How many strips of carpeting will be required in carpeting a 
room with yard-wide carpeting, if it measures : — 

12 ft. by 20 ft. ? 13 ft. by 20 ft. ? 

14 ft. by 20 ft. ? 15 ft. by 20 ft. ? 

3. What will it cost to carpet a hallway 14 ft. long and 11 ft. 
wide w4th ingrain carpet at 80^ a yard? No allowance for 
matching. 

4. A floor is covered with oilcloth 1^ yd. wide at 75 ^ a running 
yard. Kequired the cost, if the room is 18 ft. square. 

5. A parlor 14 by 15 ft. is covered with brussels carpeting at 
$ 1.37^ a yard. Kequired the cost, if ^ yd. in each strip is wasted 
in matching. / 

6. A church floor measuring 66 by 40 ft. is to be covered with 
yard-wide carpeting at 90^. What is the expense ? 

7. The floor of a room 16 by 18 ft. is partly covered by a rug 
measuring 11^ by 12J ft. How many square feet of floor are un- 
covered ? 

8. How many yards of straw matting 1 yd. wide will be required 
for 3 rooms in my seaside cottage ? The largest is 15 by 18 ft., 
the smallest is 10 by 12 ft., and the other is 12 ft. square. 

9. How many tiles 8 in. square will be required for a vestibule 
measuring 10 ft. by 8 ft. ? 

10. If your schoolroom measures 28 by 32 ft., what was the cost 
of the flooring at $45 a thousand ? No allowance made for waste. 

11. What did it cost to plaster the ceiling at 15^ a square yard ? 

12. There are 6 windows in the room, each containing 12 lights of 
13 by 18 glass. What did the glass cost at 27^ a square foot? 

Kequired the cost of carpeting rooms of the following dimensions, 
with f carpeting, at f 1.50 a yard, no allowance for matching: — 

13. 18 ft. by 15 ft. 15. 12J by 9| ft. 17. 17^ by 13^ ft. 

14. 22 ft. by 17 ft. 16. 19 ft. by 18. 18. 15^ by 12| ft. 
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1. What is the weight of a cubic foot, if every cubic inch weighs 
an ounce ? 

2. A 4-foot cube is what part of a cubic yard ? 

3. A square prism is 16 inches wide, and 4 feet long. Required 
its contents in cubic feet. 

4. A 5-inch cube was cut out of the corner of a 20-inch cube. 
What part of the cube remained ? 

5. How does a 3-inch cube compare with a 6-inch cube in weight ? 

6. If a cubic foot of granite weighs 165 lbs., what will a cube of 
granite measuring 6 inches weigh ? 

7. How many yards of earth will be removed in digging a cellar 
8 ft. deep, 24 ft. long, and 18^ ft. wide ? 

8. A piece of 6 x 8 timber, 32 ft. long, contains x cubic feet. 

9. A tank measuring 6 f t. x 4 ft. x 3 ft. contains x gallons. 

10. How many bushels of oats will a bin 20 ft. long, 10 ft. wide, 
and 8 ft. deep contain, if a cubic foot = y^^ of a bushel ? 

11. How many boxes, measuring 2 in. by 3 in. by 4 in., can you 
pack in a case 4 ft. by 3 ft. by 2 ft. ? 

12. How deep must the box be that measures 6 x 4 f t. inside, to 
contain 54 dozen cubical boxes 4 in. long ? 

13. A schoolroom 12 ft. high, 30 ft. long, and 28 ft. wide contains 
40 pupils. How many square feet of floor space for each pupil? 
How many cubic feet of air for each one ? 

14. What shall I pay for a pile of 4-ft. wood 15 ft. long and 6 ft. 
high at f 6.50 a cord ? 

15. A pile of tan-bark 8 ft. wide and 10 ft. high contains 200 
cords. How long is it ? 

16. A cubic foot of mahogany weighs 45 lbs. What will be the 
weight of a piece of mahogany 5 in. thick, 20 in. wide, 16 ft. long ? 

17. A telephone pole is 30 ft. long, and averages 10 in. square. 
What does it weigh, at 41^ lbs. to the cubic foot ? 

18. What will 100 bu. of sand weigh, 104 lbs. to the cubic foot ? 
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1. If the Empire State express runs 115 miles in 108 minutes, 
what is the rate per hour ? 

2. A half acre of ice, ten inches thick, is cut and sold at 20 ^ a cwt. 
What were the proceeds of the sale, if ice weighs 57^ lb. to the cubic 
foot ? Allow ^ for waste. 

3. A western cornfield is f of a mile wide and f of a mile long. 
If 26 bu. are harvested to the acre, and sold for 85^ a bu., what is 
the value of the harvest ? 

4. A street 600 ft. long and 60 ft. wide is to be graded and its 
level raised 2 ft. The filling costs 13^ a load (1 cubic yard). The 
services of 13 men for 24 days, at an average price of $ 1.75 a day, 
are required. What is the total cost of grading and filling the 
street ? 

5. What will it cost at 10^ a square yard to plaster a room 12 ft. 
by 15 ft. by 9 ft. ? Allow \ in the walls for openings and wood- 
work. 

6. Kiln-dried flooring costs $ 46 per M. What will it cost to lay 
the floors in a 12-room school building, the size of each room being 
28 X 32 ft., and the halls, corridors, etc., covering | as much surface 
as the rooms? The cost of laying is 40^ per square of a hundred 
feet. Allow nothing for waste. 

7. What will it cost to carpet a room 24 ft. x 16 ft., with f 
carpeting, at f 2.25 a yard ? The lining is a yard wide, and costs 
15^ per yard. 

8. What is the weight of 1000 bricks each measuring 8x4x2 
in., at the rate of 102 lb. to the cubic foot ? 

9. A block o# granite 4 ft. square was quarried last week. It 
weighed 27 T. 1240 lb. How long was it, a cubic foot of granite 
weighing 175 lb. ? 

10. How many cubic feet of water will be required to fill ^ of a 
swimming tank measuring 6 x 16 x 30 ft. ? 

11. A cubic foot of water weighs 1000 oz. What is the weight of 
the water discharged during a day at the rate of a cubic foot a 
second ? 
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1. How does the weight of a 5-mch cube compare with the 
weight of a 10-inch cube? 

2. What does the relation of the surface of one bear to that of 
the other ? 

3. Find the cost of the following bill of lumber at f 22 per M : — 

48 pieces 2x4 and 18 ft. long. 
23 joists 2 X 10 and 15 ft. long. 
20 joists 2 X 8 and 18 ft. long. 

4. If an inch of rain fell during a shower, how many cubic feet 
of water fell on 1^ acres of ground ? 

5. How many bricks will be required to lay a 16-inch wall 40 ft. 
long and 12 ft. high, if 22 bricks equal a cubic foot ? 

6. A rectangular field contains 48 acres, and is 48 rd. wide. 
What is its perimeter? 

7. A rhomboid has a base, of 40 rd. Its area is 36 acres. Whg,t 
is its altitude ? 

8. A rectangle is 3 times as long as it is wide. Its area is 
108 sq. ft. What are its dimensions ? 

9. Find the volume of a rectangular prism whose dimensions are 
4J X 2| X ^ inches. 

10. A room measures 22 ft. x 19 ft. The carpet is one yard. wide, 
costs $ 1.10, and the strips run in the most economical way. What 
is the cost of carpeting ? 

11. My dining room measures 16 ft. x 14 ft. It is partly covered 
by an art square measuring 11 ft. x 13 ft. What will it cost to dress 
the portion of the floor that is exposed, at 5|^ per square foot ? 

12. A box measuring 32 x 8 x 7 f t. is | filled with shelled corn. 
It weighs 5^ lb. to the bushel, and there is ^ of a bushel in every 
cubic foot. What is the value of the corn at 75 ^ a bushel ? 

13. A cistern, holding 200 gallons, has a receiving pipe that will 
fill it in 3^ hours, and another pipe that will empty it in 6 hours. 
How long will it take to fill the cistern, if both pipes are open ? 
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What is — 

1. 62J% of 72 ? 5. 121 % of 96 ? 

2. 12^% of a gross ? 6. 14?% of 70 ? 

3. 14|% of 35? 7. 50% of $37.50? 

4. 33^% of a sq. yd. ? 8. 25% of $ 48.60 ? 

9. 62^% of f 49.60 was ^ of A's indebtedness. He paid \ of the 
amount. What is the balance ? 

10. B's house is valued at f 2500, and is taxed for | of its value at 
$ 17 per thousand. His tax bill is 2% of his income or f a?. 

11. C invested $3136 in real estate. It increased in value 14|^%. 
Present value ? 

12. Find 50% of $ 6200. 15. Find ^% of 6200. 

13. Find 25% of $ 5200. 16. Find \% of 5200. 

14. Find 75% of $ 1600. 17. Find f % of 1600. 
' What is the difference between : — 

18. 16f % of 480 acres of land, and ^% of 480 acres ? 

19. 14f % of $ 105 and |% of $ 105 ? 

20. 37^% of 168 shares R.R. stock, and f % of 168 shares ? 

21. D purchased a team from A for f 575, paying 20% of price at 
time of purchase. A owed D f 60. D gave his note at 60 days for 
the balance. Face of note ? 

22. A mechanic works for $3.50 per day. His helper receives 
14f % of f 3.50 per day. What is the sum of their wages ? 

23. A boy earned $ 1.50 in one week, 60% of that amount the next 
week, and 16|% of it the third. How much did he receive in all ? 

24. A certain locomotive ran 990 miles without repairs. Another 
ran ^^^% of the distance further.- How far did the second one go ? 

25. A farmer sold 64 bu. of apples, 87^% of which were of the 
first quality ; how many were of the second quality ? 

26. Bought 12 doz. buckles at 25 ^ per doz. I wish to make 33^% 
profit. How much must the marking price be per dozen ? 
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What is — 

1. 62^% of 7000 ? 5. 75% of f 4524.96 ? 

2. 28^% of 2555 bbls. ? 6. mi% of 944.01 miles ? 

3. 83i% of 506.76 tons? 7. 51% of f 7543.50? 

4. 37^% of 637.60 lbs. ? 8. 80% of 617.25? 

9. There is 70% of iron in a certain ore. How much iron would 
be found in 3670 lbs. ? 

10. A merchant received 6786 yds. of silk goods, 16|% of which 
were of foreign manufacture. How many yards were of domestic 
manufacture ? 

11. If unseasoned wood contains 20% of water, how much water 
will be found in 847 tons and 15 hundredweight of wood ? 

12. Find 28^% of f 6517.21. 15. Find 7^% of 98,572 miles. 

13. Find f % of 759 acres. 16. Find 15% of 33,420 cwt. 

14. Find 35% of 746.25 tons. 17. Find 83% of 94,573 bu. of grain. 
Explain the difference between : — 

18. 60% of 359,000 and |% of 359,000. 

19. 83^% of 51,600 and f % of 51,600. 

20. Q^% of 286,200 and |% of 286,200. 

21. If the shrinkage of wheat in drying amounts to 5%, how much 
might a farmer lose on 15,860 bu. ? 

22. The population of a western city two years ago was 5224. It 
increased in one year 12^%, and the next year 25%. What is its 
present population ? 

23. A field of one acre yielded 245 bu. of potatoes. 20% of them 
were sold at 40^ per bu. 25% of the remainder were sold at 45^ 
per bu. How much was received for those sold, and how many 
remained unsold ? 

24. A and B commenced business, each with f 7593. A gained 
the first year 33^%, and B lost 12^%. How much did A's capital 
exceed B's at the end of the year ? 
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1. .7 is what part of 28 ? What per cent of 28 ? What part of 49 ? 

2. 4 is what part of 24 ? What per cent of 24 ? What % of 20? 

3. 16 is what % of 20? What % of 32? What % of 64? 

4. 15 is what % of 60? What % of 75? Of 90 ? Of 45 ? 

5. 20 is what % of 60? Of 80? 120? Of 160? 

6. 75 is what % of 300? Of 375? 150? 450? Of 225? 

7. What per cent of a yard is 12 in. ? 

8. What per cent of a square mile is 64 acres ? 

9. What per cent of a gross is one dozen ? 

10. What per cent of a bushel is 4 quarts ? 

11. What per cent of f 120 is f 10 ? 

12. Dick caught 80 fish in a week, and Tom caught 16. What per 
cent of the whole did Tom catch ? 

13. Paid 9 75 for a watch, and sold it for ^ 50. What per cent did 
Hose? 

14. C inherited $6500, and in 6 months he had spent $3250. 
What per cent had he left ? 

15. A mechanic receiving $72 per month, spent $60. What per 
cent did he save ? 

16. An agent collected a bill of $ 6000, and received $ 1500 com- 
mission. What was the rate per cent ? 

17. A merchant having $ 2000, paid $500 for a team. What per 
cent remained ? 

18. A grocer received 60 barrels of flour, and sold 12 of them the 
day they arrived. What per cent had he still ? 

19. Bought a farm for $ 6000 and paid $ 1500 for repairs, after- 
ward selling it for $9000. What per cent did I gain ? 

20. The principal of a school receives a salary of $ 1500 and pays 
$ 500 per year for his expenses. What per cent of his salary does 
he spend ? 

21. If 8 quarts of grain are given for every two bushels that are 
ground, what is the cost per cent for grinding ? 
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What per cent of — 

1. 17,500 is 4900? 6. 767.14 is what per cent of 3487 ? 

2. 645 is 412.80? 7. 218.71 is what per cent of 2593 ? 

3. 987 is 227.01? a 1059.95 is what per cent of 6235 ? 

4. 789.65 is 307.96 ? 9. 964 is what per cent of 5784 ? 

5. 281 is 157.36 ? 10. 10,395 is what per cent of 83,160 ? 

11. If a retail dealer has liabilities amounting to $ 1125, and owns 
property amounting to f 675, what per cent will he be able to pay his 
creditors ? 

12. A man owned f 175,000 worth of real estate in a certain city, 
but he has recently sold f 145,000 worth of it. What per cent does 
he still own ? 

13. A lot costing f 1785 was sold for f 1530. What was the loss 
per cent ? 

14. In the United States, bituminous coal is found in districts 
covering an area of 300,000 sq. mi., while only 1000 sq. mi. yield us 
anthracite coal. The anthracite coal district is a? % of the bituminous 
coal district. 

15. A bought a building plot for f 200, and borrowed from a loan 
association $1800 for the purpose of building a house. Por the next 
ten years his insurance, dues, repairs, etc., amounted to f 220 per year. 
B paid rent at the rate of $ 16 per month. What per cent would B 
have had to add to his rent to own his home at the end of the ten 
years ? 

16. A grocer bought apples at $ 2.40 per bbl and sold them for 
$3.30 per bbl., and bought potatoes at f 2.50 per bbl. and sold them 
for f 3.50. Upon which did he make the greater profit, and what 
per cent greater was the profit ? 

17. I received for a lot of goods $ 3633, and gained as much as I 
should have lost if I had sold them for $ 1557. What was the gain 
per cent ? 

18. Of an estate of 460 acres, 345 acres are given to a wooded park. 
What per cent of the estate does the park cover ? 
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1. 75 is I of what number ? 7. 13 doz. are 33 J % of doz. 

2. 50 is 40% of what number? 8. 25 qt. are 62^% of gal. 

3. 18 is 28f % of what ? 9. 30 pk. ai'e mi% of bu. 

4. 7 is 5% of ? 10. $17 are 20% of f . 

5. 45 is 83|% of ? 11. 5 oz. are 12^% of lb. 

6. 3 is 2% of ? 12. 6 dimes are 60% of f . 

13. A teacher pays $6 per week for board and room, which is 40% 
of her salary. What is her salary for a school year of 40 weeks ? 

14. Mary Smith's salary is $750 per year, which is 33^% of her 
father's income. What does Mr. Smith receive annually ? 

15. A man bequeathed 2% or $80,000 to charities, and one-half 
of his estate to his wife and children. His family received x dollars. 

16. We obtain anthracite coal from only five different States, and 
this number is 14^% of the number of States producing bituminous 
coal. How many States produce bituminous coal ? 

17. The typewriter enables the copyist to do three times as much 
work as she could do by handwriting. What per cent is thus saved ? 

18. A sold a horse for $175, which was 87^% of its cost. How 
much did he gain or lose by the transaction ? 

19. A number increased by 20% of itself is 72. What is it ? 

20. One dollar and twenty cents is 20% of what number? 

21. A merchant sold goods for $54 and lost 10%. The cost? 

22. C wrote a check for $40,which was 3^% of his bank balance. 
How much remained after the check was paid ? 

23. A man's expenses are $ 7.50. per week, which is 8J% of his 
income from a small farm. What are the profits from the farm ? 

24. James spent $ 3 for new type for his printing-press, and $ 2 
for a club pin, and started a bank account with the remaining 60% 
of his money. How much had he to begin with ? 

25. Of a stock of plants received, 5 roses, 12 palms, 13 hardy 
shrubs, and 25 geraniums were in good condition ; but 8|% of all the 
plants were injui-ed in packing. How many were received ? 
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1. 6.25 is Z\% of what ? 6. f 165.62 is 13% of $. 

2. 7.88 is m^% of what ? 7. 2271.48 is 23% of what ? 

3. f 260.01 is 27% of f . 8. f 1406.25 is 45% of $. 



4. f 533.40 is 84% of f . 9. 134.64 qts. = 51% of x gal. 

5. f 368.93 is 79% of f . 10. 113.49 ft. = 39% of x yd. 

11. The Indian population, according to the census of 1900, was 
about 145,000, which is only 58% of the census of 1890. What was 
it in 1890, and what was the decrease, in round numbers ? 

12. There are 2844 school children in a certain city. This is 36% 
of the population. What is the population ? 

13. A man sold 20% of his interest in a mill for f 38,000. As he 
owned 20% of the mill, the mill was worth a; f . 

14. About 50,000,000 sq. mi. (or 25%) of the earth's surface is 
land and the remainder is water. What is the area of the water ? 

15. A speculator sold his share of a mill, and invested bb^fo of the 
amount received in railroad stock, 26% of it in U.S. bonds, and had 
f 585 left. What did he receive for the mill property ? 

16. In a certain school 19 pupils are post graduates, 391 are regu- 
lar students, and the remaining 37^% are students taking special 
courses. How many are enrolled ? 

17. A man saved f 12,597 in ten years, and this amount was 51% 
of his whole property. What was he worth at the end of the time ? 

18. A western ranchman sent 381 cattle to the Chicago market, 
which was 60% of the number he sold to eastern dealers. He 
found he had sold in all \ his flock. How many had he at first ? 

19. A man owed $ 470 in 1900, which was 40% of what he owed 
in 1898. How much did he owe in 1898 ? 

20. In a recent storm a ship was obliged to lighten her cargo by 
throwing overboard 4942 tons of coal. When she reached port she 
still retained 12^% of what she originally carried. What was saved ? 

21. Of a stock of goods 89% are damaged by fire, and f 4191 
worth uninjured. What was the value of the stock before the fire ? 
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1. In a class of 50 pupils 20 are boys, x per cent are girls. 

2. In a school of 250, 40 are absent. What per cent are present? 

3. What is the per cent of attendance in a school numbering 480 
pupils when only 12 are absent ? 

4. Tom solved 14 examples out of 16 correctly. What rate per 
cent of correct answers did he obtain ? 

5. Three out of 75 passengers in the car had free passes. What 
p^ cent bought their tickets ? 

6. After travelling 16 miles, 98% of my journey remains before 
me. How far have I y^t to travel ? 

7. A half ounce in every pound of sugar is adulteration. What 
per cent of pure sugar do I buy ? 

8. A patient's pulse rises from 64 to 80. What is the per cent 
of increase ? 

9. Bought 3 oranges for 5^, and sold 2 of them for 5^. What is 
the rate of gain ? 

10. I receive a discount of 15% by paying my gas bill promptly. 
I pay f 17 for the month of October. What was the face of the bill ? 

11. Half the cost is gain. What is the gain per cent ? 

12. Half the selling price is gain. What is the gain per cent ? 

13. A pedler begins the day with $ 2, and comes home at night 
with $ 16. What per cent has he gained ? 

14. A grocer makes a profit of 12^% on each pound of tea that he 
sells. What rate of profit would he make on 500 pounds ? 

15. An agent has a profit of 40% on each book that she sells. In 
one day she sold 3 books at f 3 apiece. What was her profit ? 

16. A man is 40 years of age, and 12J^% of his age is 33 J % of the 
age of his son. How old is his son ? 

17. A boy cuts 9 inches off his mother's yardstick. What per 
cent of it remains ? 

18. A grocer gained 20% in selling tea. If he had sold it for 12 ^ 
more a pound, he would have gained 30%. What did the tea cost ? 
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1. In a certain city the school expenses are f 336,000, or 25% of 
the money raised by taxation. How much money was spent for 
other purposes ? 

2. Compare l37 and 1507. Give ratio as a per cent. 

3. At an election the defeated candidate received 32% of the 
entire vote. The successful candidate received 6496 votes. Required 
the whole number of votes cast. 

4. What per cent is a rod of a mile ? 

5. The sum of two numbers is 500, and one is 33^% larger than 
the other. What are the two numbers ? 

6. What per cent is a square yard of a square rod ? 

7. I cut a 2-in. square out of an 8-in. square. What per cent of 
the latter remains ? 

8. In the Hope Cemetery one of the monuments consists of a 
cube of granite 3 ft. long. What per cent of it is exposed to the air ? 

9. The schooner Mai-y Doyle, with 3240 tons of coal aboard, 
springs a leak, and only 2400 tons were received at . the wharf. 
What per cent of the cargo was thrown overboard? 

10. In 1870 the population of a certain city was 42,000. In 1900 
it was 65,000. What was the annual rate of increase in population ? 

11. 3625 is 12% larger than what number? 

12. 915 is 17% smaller than what number? 

13. A merchant's gross profits are $ 18,000. It costs him f 6000 
to run his business, and he loses $ 4500 in bad debts. What per 
cent are his net profits of his capital of $ 50,000 ? 

14. What is the rate % when the percentage is 16^ times as large 
as the base ? 

15. What per cent of the weight of a cubic foot is the weight of a 
4-in. cube ? 

16. At the Eureka Gold Mine the rock yields ye% oi gold. What 
is the value of the gold in 18,000 tons of rock at $ 16 an ounce ? 

17. What per cent of 1902 had expired on the 3d of November ? 
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1. A violin was sold for f 60, and 25% was gained. Required 
the cost. 

2. A watch costing $ 16 was sold at a gain of 37^%. What was 
the gain ? 

3. A jeweller sold a brooch for f 11.90, and gained 16f %. The 
gain was x dollars. 

4. The cost of a coat is f 12. In selling it, the dealer loses 33^% 
of the selling price. Pind the loss. 

5. Eggs are bought at 32^ a dozen, and sold at 40^, but 6J% are 
worthless. What per cent is gained or lost ? 

6. If an unscrupulous grocer uses for a pound weight one weigh- 
ing 15 oz., what per cent would he gain ? What per cent would the 
customer lose ? 

7. David Harum sold a horse at 20% gain. If it had cost him 
I? 200 more, he would have lost 20%. What did the horse cost him ? 

8. A jeweller sold 2 watches for f 20 each. He gained 20% on 
one, but on the other he lost 20%. Find his net gain or loss. 

9. A dealer in milk buys 40 gal. at 30^. He adds 8 gal of water, 
and sells this mixture at 8^% less than cost. Required his gain. 

10. Sugar was selling at 16 lb. for a dollar. The price advanced 
8^%. How many pounds should then be obtained for a dollar ? 

11. I save $5 a month by having my rent lowered 10%. What 
am I now paying a year ? 

12. Bought 20 eggs at 20^ a dozen, and sold them at the rate of 
30^ a dozen. Required my gain or loss per cent. 

13. Bought 6 doz. tumblers at 64^ a doz. When I reached home, 
8 of them were broken. What did the tumblers really cost me a 
dozen ? What per cent of the purchase was a loss ? 

14. I bought a sealskin sacque for $120, on which the dealer 
gained 14^%. What per cent would he have gained, if he had sold 
it at f 210 ? 

15. If I buy eggs at 20^, and gain ^% in selling, how many eggs 
must I sell to gain f 1 ? 
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1. A man sold two city lots for f 6600 each. On one he gained 
14f %, and on the other he lost 12^%. Find the gain or loss. 

2. A grand piano is worth 4% less than an automobile, and the 
latter 16% more than a carriage. K the piano is worth f 400, what 
is the carriage worth ? 

3. A's crop of potatoes is S\% less this year than last. In the 
two years he raised 460 bii. How many bushels in this year's crop ? 

4. Mr. Kich sold his interest in a mining company for $ 140,000. 
It cost him $125,000, and he paid for improvements f 5000. He 
sold it at what per cent of profit ? 

5. A bankrupt who failed for f 108,000 paid a dividend of only 
1%. How much did his creditors lose ? 

6. An artist values his time at f 100 a month. He works 8 mo. 
on a picture which he sells for $ 1000. What per cent does he gain ? 

7. A shoemaker sold his stock of goods for $ 1728. After paying 
all his obligations, amounting to $ 288, he thinks he has gained 16f % 
on the cost. What has he gained ? 

8. Bought silk at $ 1.75 a yard. I marked it to sell at a gain of 
20%, but sold most of it at 33 J % less than the marked price. At 
what per cent gain or loss would this be ? 

9. A clerk who has received a salary of $ 1500 saved 25% of it. 
His salary was unexpectedly raised 33^%. How much can he now 
afford to spend in a year ? 

10. A merchant bought goods for $ 2187. What must he ask for 
them that he may give a discount of 10% of his marked price, lose 
10% of the selling price in bad debts, and still gain 10% of the cost ? 

11. Coal costs $5 and sells for $20 a ton. What does a dealer 
receive for coal that cost him $ 2700 ? 

12. A merchant, after paying 40% of his debts, found that $4800 
would pay 25 % of the remainder. What was his whole indebtedness ? 

13. A man owns a house worth f 5000. Kepairs and insurance 
average 1% yearly. Would he better rent the house at $400 a 
year, or sell it at cost, and invest the money in business paying 6% ? 
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1. A carriage costing f 240 is sold at a profit of S7^%. What 
was the selling- price ? 

2. A carriage maker realizes a profit of $ 90, in selling a carriage 
for 9 330. What is his per cent of profit ? 

3. A carriage sold for f 330 yields the dealer a profit of 37|%. 
What did it cost him ? 

4. Bought coal at f 5 a ton, and sold it at f 6.25. What did I 
gain per cent? 

5. I pay 12^ a pound for cheese and sell it at a loss of 33^%. 
What is the selling price ? 

6. What is the cost when $ 8 represents a loss of 12 J%? What 
was the selling price ? 

7. Sold tea at $1.20 a pound and gained 20% ; what should I 
have sold it for to gain 25% ? 

8. Sold goods for f 108, and lost f 10. What did they cost ? 

9. A grocer buys tea at 45^, and sells it at 60^. What is his 
gain per cent ? 

10. Gained 16f % by selling at 14^. What should I have sold for 
to lose 16|% ? 

11. 33^% of the selling price is gain. What per cent is the cost 
of the selling ptice ? What is the gain % ? 

12. If I lose 25 fo by selling land at $80 an acre, for what must I 
sell it to gain 40%? 

13. Bought two horses at $ 120 each. In selling I gained 20% on 
one and lost 20% on the other. What did I receive for both horses? 

14. If I sell two horses at $ 120 each, and gain 20% on one and 
lose 20% on the other, what did each horse cost ? 

15. A man makes an average of 12^% on merchandise that he 
sells. If his weekly sales are $ 8000, and his expenses $ 250, what 
are his net profits ? 

16. I receive a discount of 20% in buying a lOO-doUar bicycle. I 
subsequently sold it for $ 90. What was my per cent of profit ? 
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1. Bought 1^ acres of land for $5000. I cut it into house-lots 
and sold it at an advance of 57%. Required the proceeds of the 
sales. 

2. I made a profit of $1700 on what cost me $13,600. What 
was the rate of profit on a dollar ? 

3. I made a prpfit of $ 384 on a transaction in which I gained 
16%. Required the cost and the selling price. 

4. A bankrupt paid 30^ on the dollar of an indebtedness of 
$68,000. What were his assets? 

5. A speculator bought 3 lots of real estate for $8400, $7325, 
and $6412. He sold the first at a profit of 6%, the second at a 
profit of 7^%, and the third at a loss of 5%. Required his net gain. 

6. At the beginning of the year, a merchant inventories his stock 
at $24,500. He adds $14,800 during the year, and at the close of 
the year his inventory foots up $13,685. He has gained 15% over 
and above his expenses on all sales, except on one lot sold at cost for 
$ 1500. What are his net profits ? 

7. The sales of a cooperative store are $4500. $800 are dis- 
tributed among the stockholders as profits. What is the rate of 
profit ? 

8. I bought a $6 umbrella of a friend at'16|% discount. He 
subsequently told me that he made 25% profit on it. What did it 
cost him ? 

9. Some people feel that if the seller reduces his price they are 
buying at a bargain. I wish to take advantage of their weakness by 
marking a certain line of goods which cost me $ 1.20 a yard so that 1 
can fall 10% from the marking price and yet make a profit of 20%. 
What is the marked price ? 

10. How shall I mark goods that cost me $ 2 so that I can sell at 
a discount of 20% and yet make 40% on the purchase ? 

11. I receive a discount of 11 J % on a music-box for which I pay 
$96, and on which the dealer makes a profit of 11^%. What was 
the cost to the dealer ? 
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1. Bought a watch for $ 80, and sold it at a gain of 40%, and 
with the proceeds bought another watch which I sold at a loss of 
10%. What did I receive for the second watch ? 

2. By selling rice at 5^ a pound, I lose 1 ^. What per cent shall 
I gain on coffee that cost me 20^, to offset this loss? I have 4 
times as many pounds of rice as of coffee. 

3. Bought a cargo of coal for $ 2000. I sold half of it at cost, 
and gained 25% on the remainder. What was my net gain per cent ? 

4. Give the marked price of the following named articles : — 

Hats costing $2.50 to gain 50 % 
Shoes " $3.25 « 20 " 

Umbrellas " fl.50 " 33 J" 
Gloves « $ .75 " 40 « 
Suits " $18.00 « 15 " 

5. If I sell a cord of wood for what a half of it costs me, what 
per cent do I lose ? 

6. If I sell a third of a ton of coal for what the whole ton costs 
me, what per cent do I gain ? 

7. If I sell a fifth of an acre of land for what a half acre costs, 
what per cent do I gain ? 

8. \ of the selling price is gain. What part is cost, and what is 
the gain per cent ? 

9. Bought a house for $5000, and rented it at $50 a month. 
What rate per cent do I receive on my investment, the tenant 
paying taxes, and making repairs ? 

10. Board has increased from $3.50 a week to $4. What is the 
increase in a board bill of $ 63 ? 

11. A druggist makes a profit of 200% on every bottle of patent 
medicine that he sells at $ 1 per bottle. Required the cost. 

12. How shall I sell cheese that cost me 12^ a pound to gain 
110%? 



Written PROFIT AND LOSS 65 

1. Sold a dwelling-house and my store for $ 8000. The dwelling- 
house was worth 4 times as much as the store, and cost me $ 5000. 
What per cent do I make on it ? 

2. I am offered a farm for $2500. I persuade the owner to 
reduce the price 20%. He does so, and yet he makes 50% on what 
he paid for it. What did it cost him ? 

3. I have a capital of $14,000 invested in the boot and shoe 
business. For a part of the year my net profits are 15%. The rest 
of the time I lose 10%. What are my total profits for the year ? 

4. A saw mill was bought for $1800. Repairs cost $300, 
insurance 2%, and taxes $15 a thousand on | the valuation. For 
what shall it be sold to realize 17% on the investment ? 

5. A savings bank receives deposits during the year amounting 
to $316,400, on which a dividend of 3^% is paid. ^ of the money 
is loaned at 5%. The rest remains idle. What are the profits ? 

6. A corporation declares a dividend of $45,000 on its capital 
stock of $ 600,000. What is the rate of dividend ? 

7. A stock of goods was sold for $15,000, at a loss of 18%. 
Required the cost. 

8. The executor of an estate sold the homestead at auction for 
$ 6425. The original cost was $ 8000, ten years before. If money 
was worth 4%, what was the net loss per cent to the heirs ? 

9. A florist paid $ 750 for a greenhouse. The expenses of run- 
ning it were $ 325 a year. The gross sales of two years amounted 
to $ 1600. At the end of the time, the florist sold out for the price 
he paid. What per cent of net profits did he make ? 

10. A yacht costing $32,000 was sold for $28,000. The proceeds 
were invested in land on which a gain of 30% was made. What 
was the land sold for ? 

11. Mr. Hill has $20,000 invested in a factory. He sells the 
product for the year for $ 14,000. His running expenses are $ 8000, 
and he loses $ 1500 by fire and $ 800 in bad debts. What per cent 
of profits has he earned on his capital ? 
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1. 1. Why do people insure their houses, furniture, ships, etc. ? 
2. What are underwriters or insurance companies ? 3. What do we 
call the sum paid in cases of loss by fire or shipwreck ? 4. What do 
you understand by the expression, " 2 % premium " ? 5. What name 
is given to the contract between the insured and the insurer ? 6. Is 
property generally insured for its full value? Give your reason. 
7. In insurance, what name is given to the base ? To the percent- 
age ? To the rate ? 

2. I value my house at f 6000. It is insured for five years at 
1J%. What premium did I pay, if the insurance is half the value ? 

3. In case my house burns within the five years, what shall I 
receive from the insurance company ? 

4. I have an insurance of f 3000 on my yacht. This is f of its 
value. What is my loss in case of its being totally wrecked ? 

5. The premium is $28, or 2% of the insurance. . What is the 
insurance ? 

6. Paid $ 36 insurance on f the value of my store. The rate of 
premium was 1%. What was the value of my store ? 

7. Insured a stock of goods worth $40,000 at a premium of |%. 
What was the cost of the insurance ? 

8. A hotel costing $50,000 is insured for 3 years on half its 
value, at 1% a year. What is the premium ? 

9. A cargo is insured for |%. If the premium is $ 120, what is 
the insurance ? 

10. A church is insured for $ 5000 in each of five different com- 
panies. The premium is $ 500. What is the rate of insurance ? 

11. An insurance company with a capital of $ 150,000, after pay- 
ing all losses and expenses, finds the net profits to be $ 7500. What 
rate of interest do the stockholders receive ? 

12. I have an endowment policy for $5000 on my life. The 
annual premium is $ 150. What rate per cent is this ? 

13. I pay a premium of 1^%, or $30 a year for 5 years. What is 
the insurance ? 
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7. A factory worth $60,000 is insured for | its value at 1J%. 
The possible loss to the owner, including the premium, would be a;. 

8. • J$ 175 was the premium on f the value of a collection of paint- 
ings, at 1 % a year. What was the value of the paintings ? 

9. $ 1960 is 98% of the insurance. $ 40 was the premium. What 
was the rate of premium? 

10. A house was insured for f its value at 1|% premium, — the 
premium being $ 27. Required the value of the house. 

11. The cargo of the Sea King is insured for f of its value at f %. 
What is the value of the cargo ? The premium paid is f 3750. 

12. At the age of 32 a gentleman insures his life for $ 8000. The 
annual premium is $ 120. If he dies at the age of 44, what per cent 
of the insurance will he have paid as a j)remium ? 

13. A manufacturing company pays an average premium of 3^% 
on its plant. In the annual report of expenses, $ 280 is entered as 
cost of insurance. What is the value of the plant, if insured for 80% 
of its value ? 

14. The uEtna Insurance Company will give me a policy of f 7200 
on ray hotel for 5 years, at J% premium. The Phoenix Company 
will take the risk at J% a year. Which is the better offer and how 
much better ? 

15. The Hotel Magnificent is insured for $800,000. | of the 
value is taken at |%. 50% of the insurance costs J%, and on the 
remainder the owner pays a premium of 1J%. What is the cost of 
the insurance ? 

16. A manufacturer pays $ 800 premium, at f %. The property is 
partly destroyed by fire, and the adjuster settles with him for 52% 
of the insurance. What does he receive ? 
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1. The regular price of a music-box is $ 30. If I buy it for $ 27, 
what is the discount ? 

2. If I buy tea at retail it costs me 75^. I can buy a 10-pound 
box for $ 6. What is the rate of discount, when I buy at wholesale ? 

3. I can buy a piano for $300, and have three months to pay 
for it in. The dealer will discount 15% for cash. I take the latter 
offer. What does the piano cost me ? 

4. I trade with a friend who gives me a discount of 30% from 
his list prices. What do I save in buying a pair of gloves listed at 
$24 a dozen? 

5. I trade with him for a year, and estimate that I have saved 
$ 24. How much have I paid him ? 

6. I buy a cabinet organ, marked to sell at $ 150, and receive a 
discount of 20% because I am a music teacher, and a further 
discount of 5% for cash. What does the organ cost me ? 

7. I am offered my choice of 10% discount, or two successive 
discounts of 5% each, on a bicycle listed at $100. How much shall 
I gain by taking the better offer ? 

8. A single dozen will cost me $2. I can buy 30 dozen for 
$ 50. What rate of discount do I receive by buying a large quantity ? 

9. If I bought 150 dozen, the net price would have been $1.50. 
What rate of discount would this have been ? 

10. Coal retails at $8 a ton. I can buy a carload at a discount 
of 10 %. What shall I save, if there are 20 tons in a carload? 

11. A dealer sold a 200-dollar diamond to a friend in the same 
trade at a discount of 20%. The buyer sold it the next day at an 
advance of 20%. How much did he gain ? 

12. Bought a lot of hardware for $160. If I had paid list prices, 
it would have cost me $ 200. What was the rate of discount ? 

13. A discount of a? per cent equals two 10% discounts. 

14. I buy a suit of clothes for $43.50, having received a discount 
of 10% because I am in the trade, and 3^% because I pay cash. 
What would any one else have had to pay for the suit ? 
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1. On an invoice of flour amounting to $ 648, I receive 3 succes- 
sive discounts of 5%. What was the net cost of the flour ? 

2. Sold Harper & Son the following bill of goods : — 

20 lb. tea @ 56J^ . * 

3 bbl. gran, sugar @'4|^ per lb. (averaging 235 lb. per bbl.) 

25 2-lb. cans of coffee @ 32^ 

I allowed 2 discounts, one of 10% and one of 5%, for immediate 
payment. How much did I receive ? 

3. I can buy $480 worth of pressed bricks of Henry Clay & Co., 
and receive a discount of 15% and one of 5%. Another firm offers 
me two 10% discounts. Shall I accept the first or the second offer, 
and why ? 

4. I order of the White Publishing Co. : — 

13 books listed at $1.50 
10 « " « 1.75 
15 « " « 1.10 
1 set of Dickens at $18, and 12 vols, at 90^ 

I receive a dealer's discount of ^, and 2% for cash. How large a 
check shall I make to pay the bill ? 

5. I receive the following estimates for a miscellaneous lot of 

$476 with three 5% discounts 
$508 « two 10% « 
$492 " a 15 and a 5% discount 
I accept the best offer. Which is it ? 

6. A dealer in agricultural implements sends me his price-list, 
and offers discounts of 40, 15, 7, and 5%. I order a bill amounting 
to $ 1500 according to the price-list. What shall I actually pay ? 

7. Three successive 10% discounts are equivalent to how large a 
single discount ? 

8. Why is the single discount of 20% always better than two 
discounts of 10% ? 
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What does an agent receive for collecting bills as follows : — 

1. $60 at 2% ? 5. f40atl2J%? 

2. $125 at 50%? 6. $36 at 25%? 

3. $32 at 5%?* 7? $ 110 at 5% ? 

4. $175 at 14^%? 8. $80 at 2^%? 

9. An auctioneer received 5% commission for selling 500 dollars' 
worth of furniture. What was his commission ? 

10. An attorney collected bad debts amounting to $450 at a com- 
mission of 20%. What did he receive ? 

What is the rate of commission on the following sales : — 
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11. $180 
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19. I received $ 56 for selling $ 700 worth of flour. What was 
the rate of commission ? 

20. An agent received $15 a week and a commission of 3J% on 
all sales amounting to $ 400, or more, in a week. In two weeks he 
sold goods to the amount of $ 900. What was his salary for the two 
weeks ? 

21. Sold through a commission agency 100 bu. of potatoes at 50^ 
per bu., allowing 2% to the agents. What were the net receipts 
from the sale ? • 

22. The net receipts from a sale were $ 441 after paying an agent 
$ 9. What rate of commission was allowed ? 

23. A lawyer retained $700 for collecting a bill, and remitted 
$ 1400 as the net proceeds. What was his rate for collection ? 

24. A man sold a cottage through a broker, receiving $ 4800. The 
brokerage was $ 200. Required the amount of the sale, and the rate 
of commission. 
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Find the commission on the following sales : — 

1. $750at3i%. 5. $9544 at f%. 

2. $2896 at 1^%. 6. $2500 at 10% and 5%. 

3. $3250 at 2^%. 7. $762at83i%. 

4. $5676 at {%. 8. $7500 at 3% and 1%. 

9, A western merchant received a commission of 20% for sell- 
ing harvesting and mowing machines. During one season he sold 6 
harvesting machines at $ 115 each, and 4 mowing machines at $ 85 
each. The cost of selling and delivery was $ 37.50. What was his 
gain? 

10. Sold goods at auction amounting to $11,450. The charges 
were: commission, 2^%; storage, 1^%, and advertising, $21. What 
were the net receipts ? 

What is the rate of commission when an agent receives — 

11. $100 on $15,000? 15. $4.50 on $300? 

12. $29.43 on $981? 16. $128 on $896? 

13. $1517.92 on $85,896? 17. $ 21.50 on $ 615 ? 

14. $112.50 on $4500? 18. $2.58 on $86? 

19. An agent received $ 54.50, including $ 4.50 for surveying, 
deed, etc., for selling a house valued at $ 2500. What was the rate 
of his commission ? 

20. A purchased 350 bu. of corn at $ 1 per bu., and B sold it at a 
commission of 3%. If the selling price was $1.15 per bu., what 
were B's commission and A's profit ? 

21. The selling price was $ 6000, the commission was $ 240, and 
the other costs of the sale were $ 18 ; the net gain was $ 742. What 
was the rate of commission ? The cost ? 

22. During the coal strike of 1902 a man sold 760 tons of coal as 
follows : 10% of the whole amount at $ 12 per ton, 25% of it at $ 11 
per ton, and the remainder at $ 10 pev ton. Brokerage on the whole 
amount 2%. What were his net receipts ? 
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1. An agent buys a horse for me for $ 200. His commission is 
2%. How much money shall I send him ? 

2. A commission merchant sold a consignment of potatoes for 
$ 110. If his commission is 10%, how much does he remit me ? 

3. I send a broker $ 309 for the purchase of coal, after deducting 
his commission of 3%. Does this mean that I pay him 3% of the 
remittance, or 3% of the money he actually spends for my benefit ? 
Does he pay ^-^ of the remittance for coal, or |^J ? What is his 
commission ? 

4. I send my agent a draft for $ 505, with instructions to pur- 
chase cement after taking out his commission of 1%. How many 
barrels does he send me at $ 2 a barrel ? 

5. I telegraph my agent to buy a thousand bushels of wheat at 
90^. I allow him a commission of 2%. How large a check should 
I send him to cover the whole transaction ? 

6. An agent nets $ 80 a month. His office expenses are $ 60 a 
year. How large a business must he do, if his average commission 
is2%? 

7. A physician employs a collector, whom he agrees to pay a 
commission of 12^%. The doctor's share of the month's collection 
is f 378. What is the agent's share ? 

8. A real estate broker purchases a farm of 80 acres for me. I 
send him $ 1236, which is to cover his travelling expenses of f 24 
and a commission of 1%. What does he pay for the farm ? 

9. A boy earns $6 a week collecting gas bills at ^%. What are 
the net proceeds to the gas company ? 

10. A collector sends his principal $180. He collected $200. 
What rate of commission did he receive? 

11. A broker spends |^ of a remittance for his principal. What 
is his rate of commission ? 

12. A commission merchant earns $4000 a year. One-half of 
this represents 5% of his sales. One-fourth of it is 10% of his sales. 
The remainder is 2% of his sales. What were his sales for the year ? 
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1. I send my agent J 317.75 to invest, after deducting his com- 
mission of 2\%, What sum can he invest, and what will be his 
commission? 

2. A remittance is $669.50 for the purchase of wool, after the 
commission of 3% is deducted. What is the commission ? 

3. I have remitted to an agent $ 1332.60 to be spent for flour at 
$6.50 per bbl., after deducting a commission of 2^%. How many 
barrels can he buy ? 

4. A broker received a sum of money to expend, after deducting 
his brokerage of 1J%. He spent $2400. What was his brokerage? 

5. A factor received 5% for buying wool. His commission 
amounted to $ 208.50. How much did he pay for the wool ? 

6. Sent a broker in Minneapolis a draft for $ 603.75 for the pur- 
chase of flour. Brokerage 5%, and flour $5 a barrel. How many 
barrels were bought ? 

7. I received a remittance of $ 2639 to be spent for coal, after 
paying 1^% on the purchase. Required my commission. 

8. My agent sells cotton at a commission of 5J%. He remits to 
me $2929.50. What was his commission ? 

9. My agent sells 500 bbl. of flour at $ 10 a barrel, and sends me 
a check for $ 4750. What rate of commission did he charge ? 

10. Bought 300 tons of baled hay at $ 18 a ton, f. o. b. Paid for 
freight $200; commission 2% for buying. Sold it at $24 a ton. 
Paid 3% commission on the sale. What were my profits on the hay ? 

11. Received a consignment of 3000 bu. of corn, with instructions 
not to sell less than 56^, and that all received over 60^ was to cover 
the commission. I sold at 65^. The rate of commission was x%, 

12. The remittance for the purchase of lumber was $3668.25. 
The rate of commission ^%. How many thousand feet of lumber 
were bought at $36.50 per M? 

13. A promoter received $ 50,000 for effecting a combination of 
furniture manufacturers whose united capital was $ 1,800,000. What 
was the rate of commission paid for the promoter's services ? 
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1. 1. If I pay a man $ 70 for the use of f 700 for one year, what 
per cent is this on the money borrowed ? 2. If I pay $ 2400 a year 
for the use of a certain sum of money, how much do I pay in one 
month ? 3. How much do I pay at the same rate for one week ? 
For one day? 4. How many days in an interest month? An 
interest year? 

2. If a man loans $ 1600 for one year at 5%, what does he receive 
for it ? This is y^^ of $ 1600. 

3. If he borrows money to the value of $ 1000 at 8%, what does 
he pay in one year ? In two years ? In 2 J^ years ? This is y|^ of 
$1000. 

4. A loans $ 500 at 6% for 3 months. This ^i^ of yf^ of $ 500, 
or ^y. 

What is the interest on the following principals at the given time 
and rate : — 

5. 
6. 
7. 

11. When A added a new department to his retail dry goods busi- 
ness, he borrowed $300 at 4%, $500 at 8%, and $ 1000 at 10%. 
What was his interest on the whole amount for one year ? 

12. .A man loaned a friend $100 for 3 months, thereby losing 
interest on the same at the rate of $ 8 per year. What sum and 
what rate per cent did he lose ? 

13. I withdrew $ 5000 from an investment paying me 7% interest, 
and purchased a house, the expense of keeping which amounted to 
$150 per year. If I rent the house for $ 600 a year, what do I gain 
per year by the investment ? 

14. If I loan $ 1000 for 1^ yr. at 6%, and borrow $ 1000 for l^yr. 
at 5%, what do I gain? 

15. If a man gives a first mortgage at 12% for $ 600 on his farm, 
what does he pay annually as interest ? 
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1. What is the interest on $ 240 for 8 mo. 24 da. at 6% ? 

Solution 
1 year's interest = jj^ of Principal 
1 day's interest = ^J^ of yj^ of Principal 
264 days' interest = 264 times the interest for one day 
264 X yi^ of xJ^ of « 240 = 4 X $2.64 or $ 10.66 

2. $920forlyr. 6 mo. 6 da. at 6% ? 

3. f 1900 for 8 yr. 4 mo. at 6% ? 

4. What is the amount of $ 1440 for 5 yr. 5 mo. 5 da. at 6% ? 
Find the interest with the following conditions : — 



Prln. 


Time 


Rate 


Prin. 


Time 


Bate 


6. $ 360 


Imo. 5 da. 


12% 


10. 17356 


9 mo. 


9% 


6. $ 390 


1 yr. 1 mo. 6 da. 


6% 


11. $2160 


5 mo. 15 da. 


5% 


7. $1400 


5 mo. 6 da. 


3% 


12. $3240 


8 mo. 16 da. 


4% 


8. $ 240 


6yr. 8 mo. 


7% 


13. $1080 


9yr. 9 mo. 


9% 


9. $ 960 


3yr. 7 mo. 


2% 


14. $996 


4yr. 2 mo. 


8% 



15. What is the difference between the interest of $ 810 for 5 yr. 
7 mo. 6 da. at 6%^ and the interest of $ 865 for 5 yr. 7 mo. 6 da. 
at 6% ? Use a short method. 

16. What is the difference between the interest of f 5000 for 6 yr. 
4 mo. at 4%, and the same principal drawing interest for the same 
time at 5% ? 

What is the amount of — 

17. f 80.65 for 2 yr. 3 mo. 6 da. at 9% ? 

18. $ 865 for 1 yr. 9 mo. 24 da. at 8% ? 

19. $ 5000 for 3 yr. 11 mo. 10 da. at 7% ? 

20. $ 720 for 3 yr. 2 mo. 18 da. at 8% ? 

21. $560for4yr. 10 da. at6%? 



66 INTEREST Written 

1. A successful business man who had not the early educational 
advantages that you enjoy, when asked how he computed interest, 
replied : " I multiply my dollars by my days, divide the result by 
6000, and thus get the interest at 6%. I can't explain the method, 
but it works." 

2. Multiplying the principal by the number representing the days 
and dividing the product by 9000 gives 4% interest; dividing it by 
8000 gives 4^% interest ; dividing it by 4500 gives 8% interest ; and 
dividing it by 4000 gives 9% interest. • 

Try to explain these matters, and find the interest in the following 
examples by this method : — 

3. $ 846 for 7 mo. 16 da. at 6%. 8. $ 6000, 60 mo. at 9%. 

4. $912 for 118 da. at 9%. 9. $15,600, 55 mo. 19 da., 8%. 

5. $ 250 for 3 mo. 19 da. at 7|%. 10. $ 1850.70, 294 da. at 6%. 

6. $ 648 for 20 mo. 7 da. at 4^%. 11. $ 7000, 5 yr. 3 mo. at 8%. 

7. $ 17.28 for 23 mo. 3 da. at 9%. 12. $ 253.50, 28 mo. 7 da., 4%. 

13. Required the interest of $ 1500 for 2 mo. 14 da. at 4^%. 
14 At 9%, what is the interest of $5648 for 107 da. ? 

15. Borrowed $4500 July 15, and repaid it with 7^% interest on 
the 8th of December. Amount of payment ? 

16. Hired $ 1700 for 1 yr. 7 mo. 17 da. at 4%, and loaned half of 
it at 5% and the other half at 6%. What was my profit ? 

17. Mortgaged my house for $2800, and paid the interest at 5% 
quarterly for 4^ years. How much interest did I pay ? 

18. A bank buys a note for $ 3600 114 days before maturity, and 
pays for its face less 4^% interest. What does it pay ? 

19. What will pay a note for $ 14,400 that has been running at 
4% for 700 days? 



Written 
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Find the time from : — 

1. Sept. 5, '02 to June 7, '03. 

2. June 7, '02 to Oct. 29, '03. 

3. Jan. 1, '01 to Dec. 25, '03. 

4. Aug. 15, '00 to May 5, '04. 

5. July 2, 1875 to Nov. 11, '06. 

6. Sept. 10, '01 to July 16, '20. 

7. Feb. 3, '02 to May 18, '03. 
a Mar. 25, '02 to Dec. 30, '02. 
9. Apr. 30, '03 to Sept. 5, '03. 

10. Jan. 16, '03 to Nov. 30, '03. 

11. May 31, '04 to Feb. 20, '05. 

12. Nov. 3, '02 to Mar. 19, '03. 

13. Apr. 1, '01 to Sept. 30, '02. 

14. Oct. 25, '00 to May 13, '05. 

15. Dec. 20, 1845 to Jan. 15, '03. 



Find the exact number of days 
from : — 

16. May 9, '02 to June 12, '02. 

17. Sept. 15, '03 to Nov. 14, '03. 

18. Jan. 31, '04 to Feb. 15, '04. 

19. Aug. 20, '02 to Nov. 21, '02. 

20. Feb. 28, '09 to Mar. 20, '09. 

21. June 17, '04 to Aug. 19, '04. 

22. Mar. 8, '02 to Apr. 23, '02. 

23. Dec. 4, '01 to Jan. 6, '02. 

24. May 25, '05 to Aug. 26, '05. 

25. Apr. 13, '04 to May 7, '04. 

26. Oct. 15, '03 to Dec. 14, '03. 

27. Dec. 31, '02 to Mar. 1, '03. 

28. Jan. 27, '02 to Mar. 28, '02. 

29. Nov. 19, '04 to Dec. 4, '04. 

30. Feb. 25, '03 to Apr. 29, '03. 



What is the date on which invoices dated as follows are due : — 



31. Apr. 15, '02 @ 6 mo. ? 

32. May 9, '03 @ 5 mo.? 

33. Dec. 23, '02 @ 2 mo. ? 

34. Jan. 15, '03 @ 30 da. ? 

35. Feb. 25, '02 @ 15 da. ? 

36. Oct. 30, '04 @ 33 da. ? 

37. Aug. 17, '03 @ 60 .da.? 

38. Jan. 20, '02 @ 90 da. ? 
S9. Dec. 15, '04 @ 120 da. ? 

40. May 12, '05 @ 33 da. ? 

41. Mar. 14, '02 @ 24 da. ? 



42. Oct. 30, '05 @ 28 da. ? 

43. Feb. 13, '02 @ 66 da. ? 

44. June 29, '03 @ 12 da. ? 

45. Sept. 10, '04 @ 93 da. ? 

46. Mar. 23, '02 @ 18 da. ? 

47. Jan. 16, '01 @ 3 mo. ? 

48. Dec. 7, '04 @ 90 da.? 

49. Apr. 21, '03 @ 16 da. ? 

50. June 28, '05 @ 21 da. ? 

51. Sept. 5, '02 @ 200 da. ? 

52. Aug. 9, '03 @ 110 da. ? 



68 SIMPLE INTEREST Written 

Find the interest of : — 

1. $ 300 for 2 yr. 6 mo. at 6%. 7. $ 900 for 6 mo.* at 8%. 

2. $840forlyr. at6%. a $ 1600 for 3 mo. at 9%. 

3. $ 600 for 3 yr. at 5%. 9. $ 400 for 4 mo. at 5^%. 

4. $ 200 for 6 mo. at 7^95,. 10. $ 1500 for 2 yr. at S^fc. 

5. $ 500 for 9 mo. at 4%. 11. $ 3600 for 8 mo. at 3%. 

6. $ 2400 for 7 mo. at 3^%. 12. $ 1000 for 5 yr. at 3^%. 

13. Find the interest of $ 560 for 1 yr. 8 mo. at 6%. 

14. What is 10 months' interest of $ 784 at 6% ? 

15. What is the interest of $ 478 for 3 yr. 4 mo. at 6% ? 

16. Find 5 months' interest of $856.50 at 6%. 

17. Find 2 months' interest of $ 460 at 8%. 

18. One month's interest of $ 324 at 3%. 

19. What is the interest of $ 1800 for 4 yr. 2 mo. at 4|% ? 

20. What is the interest of $ 1297 for 1 mo. at 6% ? 

21. Interest of $ 375 for 20 days at 6% ? 

22. 12 days' interest of $ 75 at 12% ? 

23. 5 days' interest of $ 1200 at 4% ? 

24. 6 days' interest of $ 27,864 at 6% ? 

25. 4 months' interest of $ 2500 at 7% ? 

26. 15 days' interest of $ 2800 at 5% ? 

27. 3 days' interest of $ 500, at 9% ? 

28. Interest of $ 800 for 5 yr. 10 mo. at 6% ? 

29. 2 days' interest of $ 4678 at 6% ? 

30. 1 day's interest of $ 480 at 7^% ? 

31. Find the interest of $400 for 1 yr. 10 mo. 15 da. at 6%. 

32. What is the interest of $ 2000 for 4 yr. 7 mo. 12 da. at 6% ? 

i 
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1. What is the interest of $ 500 for Solution Ex. 1 

2 yr. 3 mo. 9 da. at 6% ? I„t. of ^1 at 6o/„ foi 

2. What is the interest of $500 for 2yr. =$0.12 

3 yr. 5 mo. 6 da. at 7%? 3mo.= 0.016 

3. Find the interest of $ 700 for 2 yr. 9 da. = 0.0016 
:) mo. 18 da. at 5%. $ 0.1365 

4. $ 1600 will draw a; interest in 66 da, Int of 1500 = 600 x $0.1366 
at 8%. or $68.25. 

What is the amount of : — 

5. $275 for 1 yr. 6 mo. 24 da. 9. $ 1300 for 2 yr. 8 mo. 
at 5% ? 21 da. at 8% ? 

6. $450 for 6 yr. 7 mo. 15 da. 10. $ 900 for 4 yr. 4 mo. 4 da. 
at 6% ? at 4% ? 

7. $ 675 for 3 yr. 4 mo. 28 da. 11. $ 320 for 75 mo. 3 da. at 
at7%? 6^%? 

8. $2100 for 1 yr. 5 mo. 12. $98 for 10 yr. 10 mo. 
19 da. at 6% ? 10 da. at 10% ? 

13. I deposited as follows : — 

On Jan. 1, '01, $ 1000 at 5% ; on Feb. 1, '01, $ 2500 at 4% ; on 
Har. 1, '01, $ 1800 at 4|%, and on Apr. 1, '01, $ 1500 at 4^%. 
What was my total interest on Jan. 1, '02 ? 

14. A drew interest on $ 1300 from Jan. 1, '03, to May 20, '04, at 
7%, B drew interest on $ 1400 from Mar. 1, '03, to May 20, '04, at 
7%. Which drew the larger interest, and how much ? 

15. What is the amount of a $ 2850 investment at 12% from July 
2, '02, until Dec. 25, '03 ? 

16. I took a 10% mortgage of $ 6000 on Feb. 28, '01. HowmucH 
interest shall I have received by Nov. 31, '05 ? 

17. What is the interest of $ 375.50 at 8^% for 3 yr. 6 mo. 29 da. ? 

18. Interest on $ 1775.80 invested for 5 yr. 7 mo. 15 da. at 4|% ? 

19. What did I pay for the use of $ 8645.57 for 2 yr. 3 mo. 
21 da. at 3^% ? 



70 INTEREST, BANKERS' METHOD Oral 

The interest on : — 

$ 400 for 1 yr. (12 mo.) at 6,% = $ 24, or ^ of the prin. 
$400 « iyr. 2 mo. " =$4, or ^^ « 
$400 « *20mo. « =$40, or ^ « " 

$ 400 " 200 mo. " = $ 400, or the prin. 

In the same way, find the interest on : — 

1. $ 400 for 2 yr. 1 mo. at 6%. 4. $ 750 for 2 yr. mo. at 6%. 

2. $ 500 " 1 " 10 " " 5. $ 800 " 1 " 4 « " 

3. $1000 " 2 " 2 " « 6. $550 " 3 " 4 "* " 

7. If I pay $ 4 interest on $ 400 for 2 mo., or 60 days, what do I 
- pay for the use of it for 6 days ? For 30 days ? 

Find the interest on the following sums for the given time : — 

8. $ 400for4mo. 6da.at6%. 18. $3900for 2mo. 2da.at6%. 



9. 


$ 700 « 6 " 18 


« 


u 


14. $1200 " 1 


« 20 


10. 


« 600 « 6 « 3 


« 


u 


16. $8000 "10 


« 3 


11. 


«1000 « 3 « 12 


(( 


« 


16. $ 800 « 6 


« 16 


12. 


$2500 " 8 « 16 


(( 


<( 


17. $ 600 « 6 


« 6 



Can you tell why the interest on : — 

18. $800 for 33 da. is $4.40? 21. $ 700 for 66 da. is $7.70? 

19. $900 " 44 « $6.60? 22. $1200 " 22 « $4.40? 
m $600 « 55 " $5.50? 23. $1600 « 33- « $8.80? 

24. A man borrows $300 for 22 da. at 6%, and loans $200 for 
33 da. at 6%. Will the interest on the loan pay the interest on the 
borrowed money ? How much more ? 

25. A man invests $500 for 6 yr. 2 mo. at 6%, and his friend 
invests the same amount for 6 yr. 8 mo. at 6%. How much more 
does his friend receive for his investment than he ? 

26. B invested the sums of $600, $700, and $800, each for 2 mo. 
and 6 da. at 6%. How much interest did he receive from the whole 
investment ? 
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1. Find the interest on $8278 for 2 yr. 6 mo. 15 da. at 6%. 

2. Find the interest on $16,400 for 1 yr. 5 mo. 17 da. at 6%. 



Solution. 


Ex. 1 


Solution. 


Et 2 


Time 


Prin. 


Time 


Prin. 


30 mo. 15 d. 


♦ 8278.00 


17 mo. 17 d. 


$16,400.00 


Int. for 20 mo. 


= $827.80 


Int. for 16 mo. 


= $1312.00 


u li 10 *» 


= 413.90 


ii il \ C( 


= 82.00 


" " 15 d. 


20.695 


" " 15 d. 


41.00 


Total 


= $1262.396 


i( c( 2 ** 


= 6.461 






Total 


= $1440.46} 



3. Find the interest of $1875 for 1 yr. 8 mo. 24 da. at 6%. 

4. Find the interest of $9864 for 3 yr. 6 mo. 18 da. at 6%. 
6. Find the interest of $827.60 for 2 yr. 1 mo. 16 da. at 6%. 



What' is the interest of : — 

6. $2464, 2 yr. 9 mo. 15 da., 5% ? 

7. $ 2503.75, 3 yr. 10 mo. 21 da., 7 % ? 

8. $5000, 3 yr. 11 mo. 10 da., 8% ? 

9. $890, 5 yr. 7 mo. 8 da., 4J% ? 

10. $9500, 3 yr. 6 mo. 17 da., 7% ? 

11. $600.80, 2 yr. 11 mo. 3 da., 8% ? 

12. $15,600, 4 yr. 7 mo. 19 da., 7^% ? 

13. $156.80, 3 yr. 1 mo. 21 da., 4% ? 

14. $245.80, 2yr.5mo.7da.,4i%? 

15. $849.50, 8 yr. 4 mo. 12 da., 6% ? 

16. $180.00, 1 yr. 9 mo. 15 da., 7% ? 

17. $948.39, 3 yr. 11 mo. 6 da., 7^%? 

18. $444, 6 yr. 5 mo. 5 da., 5|% ? 

19. $25,000, 3 yr. 8 mo. 18 da., 6% ? 

20. $960, 1 yr. 3 mo. 15 da., 3J% ? 

21. $2000, 4 yr. 8 mo. 12 da., 7% ? 



Find the amount of : — 
$545, 8 mo. 24 da., 4%. 
$ 1440, 11 mo. 23 da., 7^%. 
$20,000, 63 da., 5%. 
$1992.25, 93 da,, 4^%. 
$519, 5 mo. 23 da., 5%. 
$8000, 3 mo. 3 da., 7%. 
$1000, 3 yr. 28 da., 5%. 
$7500, 2 mo. 21 da., 4^%. 
$961.18, 111 da., 8%. 
$479.85, 106 da., 5%. 
$9398.50, 2 mo. 18 da., 10%. 
$130.50, 45 da., 8%. 
$750, 225 da., 6%. 
$12,000, 15 mo. 15 da., 4|%. 
$4500, 17 mo. 29 da., S^%. 
$7584, 218 da., 12^%. 
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INTEREST 








Wr 


Men 


Find amount as re 


squired : — 














Prin. 




Time Bate 




Prin. 




Time 


Rate 




Tr. 


Mo. D*. % 






Tr. 


Mo. 


D>. 


% 


1. »485.76 


2 


4 18 6 


11. 


$478.96 


3 


6 




^ 


2. « 147.50 


1 


6 19 7i 


12. 


$26,648 




3 


23 


12 


3. $64.90 


4 


11 27 6 


13. 


$54.50 


6 


9 


16 


6 


4. f 1298.25 




3 20 4^ 


14. 


$2978 


2 


8 


5 


6 


5. $2676.60 




4 26 3 


16. 


$846.20 




10 


21 


10 


6. $832.60 


1 


6 15 7 


16. 


$9724.70 




4 


29 


9 


7. $5620.75 




2 19 3| 


17. 


$256,780 




6 


13 


8 


8. $76.40 


5 


7 17 6 


18. 


$45.25 


4 


1 


24 


6 


9. $12,760 




1 26 4 


19. 


$738.20 


2 


6 


22 


H 


10. $266.80 




8 7 6i 


20. 


$1287.75 


1 


1 


14 


7i 



21. What is the interest on a note for $275, dated July 27, 1902, 
and paid May 12, 1903, bearing interest at 7% ? 

22. What must I pay Nov. 17, 1903, to take up my note for 
$387.60, given Mar! 25, 1901 ? Interest at 5%. 

23. Find the interest of : — 

100 shares of Southern Pacific at 68^, at 6% for 10 days. 

50 shares Atchison, Topeka & Santa F^ at 87f, at 6% for 15 days. 

20 shares Union Pacific at 104|, at 6% for 18 days. 

24. What is the value of a 7^% note for $475.50, dated June 18, 
1902, on the 5th of January, 1904 ? 

25. What must I pay on the 8th of December, 1904, to redeem my 
note for $360.75, dated Feb. 19, 1901 ? 

26. What is my interest account on : — 

10 shares of Baltimore & Ohio @ 105|^ for 24 days, 
25 shares of Chesapeake & Ohio @ 48|^ for 38 days, 
20 shares of Boston & Maine @ 193| for 54 days ? 

27. How much is due July 20, 1905, on a note for $725, given 
Oct. 6, 1898, with interest at 5% ? 

28. Find interest of $7685, Apr. 25 to Nov. 11, 1905, at 4^%. 
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f600 (^i^cufo, Jtti/yvalo., COiufuot f6, 1903. 

Sixty days after date J promise to pay to the 

order of €cI/uma^ /Tfat& 

<S%n}-& /'fwnclA.&ci Dollars 

at any Banh in this City, 
Value received. 



1. This note is discounted at the Citizens' Bank at date, the rate 
of discount being 5%. Eequired the proceeds of the note. Follow 
the law of your State regarding grace. 

2. Suppose this note had been discounted 15 days after date. 
What would the proceeds have been ? 

3. What would the proceeds have been if it had been discounted 
24 days before maturity ? 

4. What, if it had been discounted Sept. 15 ? 

6. What, if it had been sold to the bank Oct. 1, at 4% off ? 

6. What, if it had been an interest-bearing note ? 

7. A note for $4800 is discounted at 4%, 65 days before ma- 
turity. Eequired the proceeds. 

8. A 90-day note, dated May 10, '03, is discounted 30 days after 
date at 6% . Required the proceeds, the face of the note being f 1200. 

Find the proceeds of notes under the following conditions : — 





Face 


Date 


Time 


Date of Discount 


Kate 


9. 


$875 


Jan. 16, '03 


63 da. 


Feb. 24, '03 


4% 


10. 


$984 


Aug. 8, '04 


6 mo. 


Oct. 27, '04 


6% 


11. 


$696 


June 16, '03 


60 da. 


Aug. 4, '03 


9% 


12. 


$842.60 


Oct. 31, '02 


1 mo. 


Nov. 1, '02 


3i% 


13. 


$1260 


July 9, '04 


60 da. 


Aug. 29, '04 


^fo 
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Date of Note 


Date of Matnrity 


Date of Diacoant Term of Disc 


1. Jan. 31, '03 


Apr. 1, '03 


Mar. 2, '04 


X 


2. Feb. 28, '04 


X 


Feb. 28, '04 


60 da. 


3. Sept. 30, '02 


Oct. 30, '02 


Oct. 15, '02 


X 


4. May 22, '04 


X 


June 6, '04 


45 da. 


6. May 16, '03 


July 14, '03 


June 29, '03 


X 


6. Oct. 8, '05 


Dec. 10, '05 


Nov. 16, '05 


X 


7. Aug. 6, '03 


X 


Aug. 11, '03 


24 da. 


6. Dec, 1,'04 


Jan. 30, '04 


Dec. 16, '04 


X 


9. Apr. 12, '03 


X 


Apr. 24, '03 


48 da. 


10. July 6, '04 


Oct. 7, '04 


July 21, '04 


■X 



What should replace x ? Face, $ 1200, Rate, 6%, Proceeds, $ x. 

11. Sold a $ 400 note to the Merchants' Bank at 8% discount. It 
had 40 days to run. Proceeds ? 

12. What shall the Farmers' Bank pay for a note of $ 1000 ; the 
rate of discount is 7 per cent ; the note matures four months from 
April 10, 1904, and is bought 25 days after date ? 

13. An interest-bearing note for $ 1200 is payable in one year 
from date. What will pay it at maturity ? 

14. If this note is discounted 6 months before maturity, what are 
the proceeds ? 

15. What will it bring if sold to a bank when it is 3 months old ? 

16. What will a bank pay for it at date ? 

17. A bank bought a $ 600 note at date for $ 591. What was the 
rate of discount if the note had 60 days to run ? 

Find proceeds of notes under these conditions. 

Face Rate Date of Note Bans Discounted 

18. $ 450 4 May 10 60 28 da. after date. 

19. $ 720 5 Aug. 15 90 48 da. before maturity. 

20. $958 7 Oct. 12. 45 at date. 

21-23. Find proceeds of notes as above, if each draws 6% interest. 



Written PARTIAL PAYMENTS 75 

1. A note for $ 500, dated Aug. 10, 1903, drawing 6 per cent in- 
terest, is paid Aug. 10, 1905. A payment of $ 100 was made Aug. 10, 
1904. How much paid the note ? 

2. A note dated May 16, 1904, for $ 1200, 4 per cent interest, has 
two partial payments of $ 300 each indorsed upon it, 6 months and 
18 months after date respectively. What will cancel the note three 
years from date ? 

3. The face of a note is $ 1500. It draws 5% interest. 8 months 
after date f 500 is paid. 20 months after date $ 600 more is paid. 
At the end of 4 years what will pay what is due ? 

4. A note of $ 2000 draws 6 per cent interest, is dated Jan. 1, 

1904, and is paid Jan. 1, 1907. What is due, provided $500 was 
paid on New Year's Day in 1905 and 1906 ? 

5. Aug. 20, 1904, Gordon Cook gave Thomas Swan his note for 
$5000 and interest at 8 per cent. Feb. 20, 1905, he paid $2000. 
Aug. 20, 1906, he paid all but $600 of what was due. What sum 
cancelled the note Dec. 26, 1907? Study the problem and use a 
short method. 

6. One half of a note of $7500, with interest at 4%, was paid 
March 17, 1904. What was due 4 yr. 6 mo. from the date of the 
note, which was Dec. 12, 1903 ? 

7. I paid a note that had been running just 5 years. It drew 
8 per cent interest, and its face was $ 900. It was given Dec. 11, 

1905, and $300 had been paid on it 2 yr. 8 mo. after date. What 
cancelled it ? 

8. Face, $ 600. Rate, six per cent. Date, May 12, 1903. First 
payment, $ 50, May 12, 1905. Second payment, $ 600, June 19, 1907. 
What was due Aug. 12, 1909 ? 

9. What is due Aug. 15, 1905, on a note for $ 1600 drawing 5% 
interest, given May 15, 1903, a payment of $ 25 having been made 
Dec. 15, 1904? 



76 STOCKS Oral 

1. 1. What is a corporation ? 2. Why do men associate them- 
selves together as a corporation? 3. What is the capital of a 
corporation or company called ? 4. How is it divided ? 5. What 
is the " stock market " ? 6. When is stock sold at par ? At a 
premium, or above par ? At a discount, or below par ? 7. What is 
meant by "market value" of beef or stocks? 8. When is stock 
likely to sell at a premium ? Below par ? 9. What is a real estate 
broker? A stock broker? 10. What is a "stock certificate"? 
11. What is a " stock dividend " ? 12. What is an assessment of 
stockholders, and under what conditions may it be levied ? 13. By 
whom is the business of a corporation usually managed ? 

2. A corporation is formed with a capital of $ 50,000 to manu- 
facture paper. How many thousand-dollar shares are there in the 
capital ? How many hundred-dollar shares ? How many fifty-dollar 
shares ? How many ten-dollar shares ? 

3. This stock is sold at the outset at a premium of 3%. If the 
shares are of the usual value, f 100, what will 5 shares cost me ? 

4. If I sell my stock in this paper company at 108, how much do 
I receive ? 

6. The business is prosperous, and the stock sells at 160. What 
will 5 shares cost ? 

6. At the end of a year the company declares a dividend of 8%. 
What is the dividend on each share? On 40 shares? On the 
entire capital of the company? 

7. Bought 10 shares of stock in an insurance company at 8% 
discount. What did the stock cost? 

8. Received $80 as a dividend upon railway stock paying 8%. 
How many shares did I own ? 

9. Bought stock at 110, and sold it for 90. How much did I 
lose on 10 shares ? 

10. Copper stock is quoted at 215. What is the premium, par 
value being $50? 

11. If stock is selling at a premium of 450%, 2 shares cost x. 
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1. What is the value of 35 shares of North Western stock at 
43^% above par ? 

2. What would be the value of the same stock if sold at the 
same rate below par ? 

3. I receive a stock dividend of $1728. This is at the rate of 
14|% on the capital invested. How much of the stock do I own ? 

4. The Speedway Automobile Company is capitalized at a quarter 
of a million dollars. The first year it lost 30% of the capital. An 
assessment of 20% was levied on the stockholders, and the profits 
were, for the next three years, 12, 18, and 20%, respectively. No 
dividends were paid. What surplus was on hand over and above 
the original capital ? 

5. A exchanges 170 shares of stock worth 103 in the market 
for a cottage at the seaside valued at $8510. The difference was 
made up in mill stock at a par value of 50 per share. How many 
shares were there ? Leave brokerage out of the account. 

6. An optimist bought 1200 shares of Texas Oil stock at 115, 
and was glad to sell it at 58. What did his experience cost him ? 

7. The Atlantic Steamship Company is capitalized at $8,000,000. 
The receipts for the year are $16,400,000. The expenses are 
$14,800,000. $600,000 is put into a reserve fund, and the re- 
mainder distributed as a dividend. What rate per cent of dividend 
was declared ? 

8. How many hundred-dollar shares of mining stock can be 
bought at 118 for $3750, and what sum will remain? 

9. I receive $2133 as the net profits of stock sold at 107. How 
many hundred-dollar shares were sold, allowing J brokerage ? 

10. My broker paid me $8595 which he had received for Old 
Colony Railroad stock sold for me at \ brokerage. How many 
shares did he sell at 215? 

11. Spent $7500 for stock at 50% above par. What would be 
received for the stock if sold at 3% below par? 
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1. 16 boys organize a ball club, with a capital of f 120. What 
does eacli boy contribute, if they share equally ? 

2. Suppose this capital is divided into 25/^ shares, how many 
shares will there be ? 

3. Tom Jones, the captain, takes 80 of these shares at their par 
value. What is the value of his stock in the club ? 

4. After the members of the club have subscribed for all the stock 
they care to take, 16 shares remain. They are bought by an outsider 
at 10% above par. What does he pay for them ? 

6. Harry Irving, one of the original stockholders, is obliged to 
retire from the club, and sells his stock to the catcher at a discount 
of 15% from par. He had 8 shares. How much did he lose by his 
investment ? 

6. At the end of the season, $ 40 remained in the treasury, over 
and above expenses. The club voted to divide this among the stock- 
holders in proportion to their holdings. Ed Sprinter had 16 shares. 
What was his part of the dividend ? 

7. The next season the club started out by levying an assess- 
ment of 16f % for an outfit. What was paid on each share ? 

8. An electric railroad pays a semi-annual dividend of 4% on 
$ 5,000,000 of capital. What is the annual dividend ? 

9. What will the market value of the stock be at 20% premium ? 

10. Bought 10 shares of Pennsylvania Eailroad stock at 75, and 
brokerage of \, What was the cost ? 

11. Sold 20 shares of stock in the Massachusetts Mills at 106 J. I 
bought it for 105. What was my gain ? 

12. Bought telephone stock at 120, and received an annual divi- 
dend of $ 8. What per cent of the par value was this ? 

13. Which is more profitable, to buy stock at 80 and sell it at 90, 
or to buy it at 150 and sell it at 175 ? 

14. A mining stock pays 12% annually. My dividend is $240. 
How many hundred-dollar shares of the stock do I own ? 
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1. In the New York stock market 60,000 shares of railroad stock 
were bought at a premium of 22^, and sold the next day at a pre- 
mium of 26f. The brokerage in each case being \, required the 
profits of the seller. 

2. An errand boy, some years ago, received 6 shares of Bell Tele- 
phone stock for his week's wages. He subsequently sold them at a 
premium of 260. What did he receive for his week's work ? 

3. Mining stock yields me $1400 in 3^% dividends, payable 
quarterly. How many 50-dollar shares do I own? 

4. A fortunate investor bought 100 shares of Northern Pacific 
stock at a discount of 35, and sold them at a premium of 1800. 
What did he gain ? 

5. How many hundred-dollar shares of Agawam Mill stock can 
be bought at 151, and brokerage, for $ 18,000 ? $ a? remains. 

6. Sold 8 shares of Eastern Eailroad stock at 12^. Four years 
afterward it was selling at 165. What did I lose, if the stock was 
bought at par ? 

7. What rate of interest does a 12% stock bought at 200 pay ? 

8. Which is more profitable, to buy a 5% stock at 110 or a 6% 
stock at $ 120 ? 

9. What will enough 3% stock to pay me an annual income of 
$ 1500 cost at 102| and brokerage ? 

10. A corporation with a half million dollars of capital has paid 
an annual dividend of 12%. Its capital increases 50%, and it doubles 
its profits. What rate of dividend can it afford to pay ? 

11. Sold 90 shares of insurance stock at 98, and, with the proceeds 
bought mining stock at 110. How many shares did I buy, and how 
much money remained ? 

12. A thousand shares of Calumet and Hecla stock bought at 118 
are sold at a premium of 841. The gain per cent was x, 

13. I am offered $ 1500 for 15 shares of P. W. & B. stock, or 7 
shares of 8% stock whose market value is 220. Which is the best 
offer, and by how much ? 
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Of 
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12. $428 


200 da. 


8% 


5% 


13. $675 


120 da. 


5% 


H% 


14. $376.60 


78 da. 


H% 


n% 


16. $965 


48 da. 


9% 


s% 


16. $378.20 


16 da. 


H% 


3i% 


17. $846 


96 da. 


H% 


64% 


18. $721.84 


100 da. 


nfo 


7% 


19. $828 


22 da. 


e% 


8% 


20. $138.24 


44 da. 


8% 


^% 


21. $2304 


15 da. 


9% 


H% 


22. $518.40 


73 da. 


4% 
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Find tlie accurate or exact interest : — 
Of For 

1. $786 Oct. 13 to Dec. 12 

2. f 380 Apr. 1 to May 16 

3. $250 Sept. 13 to Nov. 7 

4. $684 Aug. 20 to Sept. 24 7^% 

5. $ 785 Jan. 15 to Mar. 16 

6. $450 Mar. 3 to June 11 

7. $ 696 Dec. 20 to Mar. 6 

8. $920 May 19 to June 21 

9. $ 144 June 2 to Aug. 31 

10. $847 Nov. 12 to Mar. 10 

11. $693 July 29 to Aug. 13 

COMPOUND INTEREST 

1. What is the compound interest of $300 for one year at 6%, 
payable semi-annually ? What is the amount ? 

2. I borrowed $ 1000 for 9 mo. at 7^% interest, payable quarterly, 
and loaned it at 10% simple interest. Gain or lose, and how much ? 

3. Which is gi*eater, compound interest of $ 2000, payable semi- 
annually, for 1 yr. 8 mo. 24 d. at 6%, or the same amount for the 
same time at 7% simple interest? 

Find the amount at compound interest of : — 

4. $500 for 2 yr. at 5%; semi-annual dividend, 

5. $600 for 3 yr. 6 mo. at 5%; semi-annual dividend. 

6. $320 for 1 yr. 9 mo. at 8% ; quarterly dividend. 

7. $ 800 for 2 yr. 4 mo. at 4% ; semi-annual dividend. 

8. $1000 for 3 yr. at 4% ; quarterly dividend. 

9. $ 1200 for 1 yr. 6 mo. at 12% ; quarterly dividend. 
10. $ 900 for 1 yr. 3 mo. at 10% ; quarterly dividend. 
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1. 1. What are taxes ? 2. What is a poll tax ? 3. A property 
tax? 4. What is the difference between personal property and 
real estate ? 5. What are assessors ? 6. What is an inventory ? 

2. If the tax is f 16 on every thousand dollars of the valuation of 
my propei-ty, how large will my tax be if I am assessed for $ 5000 ? 

At the same rate find the property tax under the following condi- 
tions : — 



Total Tax 


No. of Single 
Polls PoU Tax 


Total Tax 


No. of Single 
Polls Poll Tax 


3. $28,000 


218 $1.60 


6. $740,000 


9287 $2.00 


4 $27,600 


960 $1.76 


7. $752,000 10,426 $2.50 


5. $76,400 : 


2680 $2.00 


8. $427,000 


7316 $2.15 


Find the rate of taxationon a thousand dollars under the following 


conditions : — 








Assessed 
Valaation 


Tax to be raised 
on Property 


Assessed 
Valaation 


Tax to be raised 
on Property 


9. $48,000 


$1600 


13. $51,000,000 


$800,000 


10. $650,000 


$1300 


14. $49,000,000 


$630,000 


11. $1,660,000 


$110,000 


16. $135,000,000 


$900,000 


12. $2,470,000 


$190,000 


16. $215,000 


$2700 



17. The valuation of property in a certain town is $2,306,000. 
The tax to be raised on the property is $39,202. What must the 
rate be ? 

18. If I own $6500 worth of property in the above town, what 
will my tax be, including a poll tax of $2? 

19. In the city of B the rate of taxation is $ 15.50 on a thousand ; 
polls, $1.75. If a mill owner's tax is on $250,000 worth of real 
estate, what is his total tax ? 

20. The taxable property in the town of Pleasant Valley is esti- 
mated at $3,000,000; the number of polls, 1800; the State tax, 
$1044; the county tax, $4500 ; the town tax, $36,300. If the poll 
tax is $2.75, what must be the rate of property tax on a thousand 
dollars' worth of property ? 
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1. 1. What is a promissory note ? 2. What is a bond ? 3. A 
railroad bond ? 4. A government bond ? 5. Do bonds always have 
the same face value ? 6. What are registered bonds ? 7. What is 
a coupon ? 8. What are coupon bonds ? 9. Which is the safer in- 
vestment, a government bond or a railroad bond? 10. A registered 
bond or a coupon bond ? 11. How often is the interest generally 
paid on a coupon bond ? 12. Why does the rate of interest on bonds 
vary ? 13. What signatures should you expect to find on a bond ? 
14. Can bonds be bought and sold? Where? 15. Why are bonds 
sometimes below par ? 16. Why are they at a premium ? 

Find the annual income from the following bonds : — 

2. $3000 in railway bonds paying 4%. 

3. % 6000 in water bonds yielding 3 J% annually. 

4. $2000 in railway bonds paying 2 9^ semi-annually. 

5. f 5000 in City of Boston 4's. 

6. % 50,000 in United States 3 per cents. 

7. % 10,000 in State bonds yielding 2\%, 

8. A trustee buys 8 one-thousand dollar bonds, paying 2^%. 
What is the income? 

9. Bought a twenty-year 5% $ 5000 bond. Annual income ? 

10. A corporation issues 5 one-thousand-dollar bonds, running 10 
years, and paying 4%. What is the total amount of interest paid? 

11. If I buy a hundred-dollar bond at 105, what premium do I pay ? 

12. If I buy a fifty-dollar bond for $ 58, what is the rate per cent 
of premium ? 

13. If I sell a 5000-dollar bond which cost 108} for llOJ, how 
much money do I make ? 

14. One half an estate is in land, \ of it in mortgages, and the re- 
mainder in government bonds. What is the face value of the bonds, 
if the land is worth $ 60,000 ? 

15. If bonds are selling at 102, how many hundred-dollar bonds 
can you buy for $ 520 ? What will remain ? 
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What is the market value of bonds quoted as follows : — 

1. $5000U. S. 3'sR@108? 

2. $4000U. S. 3'8C@108J? 

3. $8000B. &0. 3i'8@94J? 

4. $ 2000 C. B. & Q. 4's @ 95 J ? 

5. $16,000 Northern Pacific 4's@103J? 

6. * 5000 Northern Pacific 3's @ 74^ ? 

7. What is the entire annual income from the bonds named above ? 

8. Bought $ 20,000 railway bonds at |% discount, and sold them 
at 1\% premium. Find my gain. 

9. Bought 6 thousand-dollar bonds at 14% above par, and sold 
them when the market value was 93. What was my loss ? 

10. My income is $18,000 from 3% bonds, and $5000 from 4% 
bonds. Eequired the total face value of the bonds. 

11. The trustee of an estate holds $ 48,000 in bonds that pay him 
$ 960 annually. What rate of interest do the bonds pay ? 

12. When bonds are selling at 108, what is the face value of 
hundred-dollar bonds that can be bought for $ 60,000 ? How much 
of the sum will be left unexpended ? 

13. When city bonds are selling at 4% discount, what is the face 
value of hundred-dollar bonds that can be bought for $ 7500 ? What 
is the unexpended remainder ? 

14. Bought a $5000 second mortgage bond at 35, and sold it at 
43^. How much did I gain ? 

15. What is the value of a semi-annual coupon cut from a $ 50,000 
government 3% bond ? 

16. Which is more valuable, a 5% bond paying interest annually, 
or a 5% bond paying interest semi-annually ? Why ? 

17. What is the entire cost of the railroad bonds mentioned at the 
top. of this page, \ being allowed for brokerage ? 
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1. I receive an income of ^200 from 4% bonds. What is their 
face value ? 

2. I receive ^30 each year as interest on a 6% bond. What is 
its face ? 

3. I wish to secure an income of $1200. How much shall I 
spend for 4% bonds bought at par to do this ? 

4. The semi-annual coupon of a government 2% bond is worth 
f 50. What is the face of the bond ? 

5. A father gives his son sufficient 5% bonds to pay his college 
expenses with their income. His expenses amount to $ 800 a year. 
What is the face value of the bonds ? 

6. I receive $36 a year as interest on bonds whose face value 
is f 600. What is the rate of interest ? 

7. If a five-thousand-dollar bond yields $250 annually, what 
must the rate of interest be ? 

8. $75 is the interest on a thousand-dollar city bond. What 
per cent does the investment pay ? 

9. Which pays the larger rate of interest, a thousand-dollar bond 
that yields $ 50 annually, or a five-hundred-dollar bond that yields 
$ 12.50 semi-annually ? 

10. If a 5% bond pays $75 annually, what will a 6% bond of the 
same size pay ? 

11. Bought a U. S. bond for $540, and sold it for $630. What 
was my per cent of profit ? 

12. A coupon evidently cut from an 8% bond called for the 
payment of $ 40 interest. If the interest was payable semi-annually, 
what is the face of the bond ? 

13. A bankrupt corporation pays 70% of the face value of its 
bonds. I hold 3500 dollars' worth ; what shall I lose ? 

14. I receive $ 8 a year interest on registered bonds which I bought 
at 160. What rate of interest do I receive on my investment ? 
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1. If I gain $410 on something that cost me $120^ what is the 
gain per cent ? 

2. I receive $5 on a hundred-dollar bond that cost me $80. 
This is ^ of the investment, or x per cent. 

3. What rate of interest does a 4% bond pay when bought at 
par ? Does it pay more or less if bought below par ? If bought 
above par ? 

4. What rate of interest would a 4% bond pay if bought at 200 ? 
At 50? At 120? At 110? AtlOTi? 

5. Which pays the greater income, a 4% bond bought at par, or 
a 3% bond bought at 60 ? 

6. Bought a 5% bond at 105. What per cent did I secure on 
my investment ? 

7. I traded 50 shares of manufacturing stock listed at 108^ for a 
five-thousand-dollar bond which is selling in the market at 109f . 
How much did I gain or lose ? 

8. Paid $640 for a hundred-dollar share of copper stock which 
paid quarterly dividends of 12%. What per cent did I secure on 
my investment ? 

9. Sold $ 6000 of the bonds of a bankrupt road for 18|. I bought 
them at par, and received no interest. What did I lose on that 
investment ? 

10. Which is more valuable, an 8% stock bought at 200 or a 6% 
bond bought at 150 ? 

11. Bought 6 thousand-dollar bonds at 108f and ^ brokerage, and 
sold them for 112J and brokerage \. Required my gain. 

12. If 23 shares of bank stock were bought for $3800, what per 
cent premium did the stock bear ? 

18. If you gain $256.50 by buying state bonds at 98 and selling 
them at 102^^ what is the par value of the bonds ? 

14. If railway stock is at 30f % discount, how many shares can 
be bought for $2720.25 ; brokerage | ? 
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1. Miss Dorothy is 18 years old. Her father is 54. How much 
older is he than his daughter? What part of his age is hers? How 
many times as old is the father ? 

2. Her grandmother is 72 years old. Compare the ages of the 
two women by division. 

3. Which gives you the clearer idea of the relative value of two 
books, to say that the first cost \ as much as the second, or to say 
that the second cost 3 times as much as the first ? 

Give the ratio of the following quantities : — 

4. 4 in. and 12 in. 16. *5.70 and ^1.90. 28. 6 in. : 2 yd. 

5. 2 bbl. and 18 bbl. 17. 21 da. and 30 da. 29. 1 lb. : 4 oz. 

6. 42 gal. and 7 gal. 18. r and T. 30. 5J:14. 

7. 46bu. and4bu. 19. 17^ and 52J. 31. 2.5:62.5. 

8. $8 and $64. 20. 1 yd. and 1 rd. 32. 75^ : $6. 

9. 1 ft. and 1 yd. 21. 66J% and 16f %. 33. 16 hr. : 16 da. 

10. Ibu. andlqt. 22. 35:84. 34. 160 bbl. : 48 bbl. 

11. \ mi. and 2 mi. 28. 189 : 81. 35. 120 mi. : 360 mL 

12. 2 sq. in. and 1 sq. ft. 24. 225:120. 86. 129:215. 

13. 2 cu. ft. and 2 cu. yd. 25. | : 10. 37. 60 pk. : 3 bu. 

14. I h. and 3| h. 26. f : 2\. 38. 34^ : 5i. 

15. 0.06 and 0.24. 27. 150:16|. 39. 24.6:123. 

What is the direct ratio of : — 

40. ^:-^? 47. 2\:\? 64. 108:63? 

41. i:4? 48. 5:^? 55. 84:35? 

42. |:|? 49. 105:195? 56. 15 ft. : 1 mi. ? 

43. 45:70? 50. 256:112? 57. 11 ft. : 15 rd. ? 
44 36:45? 51. 81:216? 58. 6.5:14.3? 

46. 10:25? 52. 3 lb. : 2 oz. ? 59. $256: $228? 

46. f:H? 53. 1.44:3.2? 60. 1 qt. : 7f gal. ? 
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1. Mention several couplets that have the ratio of 12 : 3. 

OtLkiM ^BITTKN 

Test the proportions by seeing Find the missing term in these 

whether the ratios are equal : — proportions : — 

2. 3:24 = 6:40. 9. «:16 = 130:26. 

3. 16:4 = 48:12. 10. 324:243 = 12:0?. 

4. 5:3 = 70:40. 11. |a;=8:16. 

5. 3J:7 = 5J:11. 12. *a?: *18 = 60 lb. : 54 lb. 

6. 1 ft. : 9 in. = 1yd. :2ft. 18. 10 tons:| ton =f a? : f^rV 

7. |:| = 16:18. 14. 9^:16^ = 38:0;. 

8. 3yd.:4yd. = fl.50:$2. 15. 7.25 : 0.5 = a; : 3. 

16. In a proportion^ the value of the first ratio is 3y\. What is 
the value of the second ratio ? 

17. In the first ratio of a certain proportion, the consequent is 
f of the antecedent. What relation do the terms of the second pro- 
portion bear to each other ? 

18. When 12 bu. cost $ 7.50, what will 36 bu. cost ? What is the 
ratio of 36 to 12 ? What is the ratio of the cost of 36 to the cost of 
12 ? Of the weight of 36 bu. to the weight of 12 bu. ? 

19. What is the ratio of 14 to 56? If 14 tons cost $65, how 
many times as much will ^ tons cost ? This is $ x. 

20. What is the ratio of 17 to 85 ? Eind the cost of 85 yards, 
when 17 yards cost $ 1.25. 

21. What is the ratio of 19 to 114 ? If 19 gal. of alcohol cost 
$72, what will 114 cost? 

If you have divided $ 72 by 19 and multiplied the quotient by 
114, you have wasted your time. There is a shorter way. 

22. What is the ratio of 18 to 162 ? If a bicyclist runs 18 mi. in 
2\ h., how long will he require to cover 162 mi. ? Can you solve the 
problem without a pencil ? 

23. If 13 cars will carry 275 tons of coal, how many will 91 cars 
carry ? What is the ratio of 91 to 13 ? 
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1. How do you find the missing term of a proportion ? Or the 
missing extreme of a proportion ? 

2. When the third term is larger than the fourth, will the first 
ratio of the proportion be greater or less than one ? 

3. When $ 120 is paid for 15 bbl. of flour, what shall be paid for 
79 bbl. ? 

4. $ 5.88 purchases 7 gal. molasses. At the same rate, what will 
27 gal. cost? 

5. A yachting party sails 319 miles in 11 days. How far will it 
travel in a 47-day trip ? 

6. 27 men build a bridge in 12 days. How long will it take 36 
men to build it ? What is the ratio of 27 to 36 ? 

7. In the Boer War, a town was garrisoned by 2100 men, who 
had provisions for a 9 months' siege. How long would the pro- 
visions last, if they should receive a regnforcement of 600 men ? 

& 2| dollars paid for ^ bu. oats. What will 19 J bu. cost ? 

9. When 3| tons cost $27.50, what will 4f tons cost? 

10. A certain piece of work was to have been performed by 288 
men in 72 days. A number of workmen having been taken sick, 108 
days were required. How many men were taken sick ? 

11. The ratio is 2|; the antecedent ^ of |. What is the con- 
sequent ? 

12. If a loaf weighs 6 oz. when flour is $ 4.50, what ought it to 
weigh when flour is $ 6 per bbl. ? 

13. 112 men can pave a street in 18 days. The work must be 
done, however, in 12 days. How many more men must be employed ? 

14. If a loaf of bread cost 6f( when flour is $ 6 a barrel, what is 
the probable price of flour when the same loaf can be bought for 4^ ? 

15. Two men purchase a schooner. One furnishes 13 parts of the 
purchase money, and the other furnishes 17 parts. They sell it at 
a profit of $ 960. They quarrel over the division of it. Divide it 
equitably. 
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1. Two friends agree to share the expenses of an outing trip in 
the ratio of 3 : 5. The expenses are ^ 24. What ougtt each to pay ? 

2. Divide $ 100 between two men in the ratio of 7 : 3. 

3. The value of the first ratio of a proportion is | ; the antecedent 
of the second ratio is 18. What is the consequent ? What is the 
whole proportion ? 

4. The ratio of two steamers, as to speed, is 7:8. If the faster 
one makes 16.8 knots an hour, what does the slower one make ? 

5. What is the ratio of the month of April to a common year ? 

6. What is the ratio of an arc of 40° to the circumference ? 

7. The ratio of an hour to a day is the same as the ratio of a 
month to x. 

8. What is the inverse ratio of a yard to a rod ? 

9. What is the ratio of a square foot to a square yard ? What 
is the ratio of 2 sq. ft. to 2 sq. yd. ? What is the ratio of 3 sq. ft. 
to 3 sq. yd. ? 

10. Compare a floor 10 ft. square with one 12 ft. square. If it 
costs $ 25 to carpet the smaller room, what will it cost to carpet the 
larger one at the same rate ? 

11. Two partners share the year's profits of $ 1500 in the ratio of 
7 : 8. What is the difference between their shares ? 

12. If the following proportion is not correct, make it so by 
changing one of its terms. As, 3 : 7| : : 4 : 10. 

13. What effect does it have upon a proportion to multiply the 
first couplet by 3? To multiply the two antecedents by 4? To 
divide the two consequents by 7 ? 

14. Two veterans compare ages, finding their ratio to be as 17 : 18. 
If the older was born 72 years ago, in what year was the younger 
bom? 

15. I hire 2 men to do a job of gardening for me, and pay them 
$7.20. The value of their respective services is as 4:5. What 
shall I pay each of them ? 
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1. Compare 7^ and 37f If 7^ barrels cost $12.50, what will 
37^ barrels cost? 

2. Compare 4| with 46. If 27 mi. of track are laid in 46 days, 
how many miles may be laid in 4f days ? 

3. One mason can lay f as many bricks in a day as another. If 
the better man has $ 3 a day, what ought the other to be paid ? 

4. Compare 3 sq. ft. with 2 sq. yd. If napkins containing the 
smaller quantity sell for $3 a dozen, what ought I to pay for a 
dozen tablecloths each containing the larger quantity ? 

5. Compare $ 18 with $ 198. If I earn the smaller sum in 5^ 
days, how long ought I to be in earning the larger sum ? 

6. The product of the means in a proportion is 17^. The first 
extreme is 7 J. What is the missing extreme ? 

7. If 13 sheep cost $ 91, what will 117 sheep cost ? 

8. A clock ticks x times in 1^ hours, if it ticks 90 in a minute ? 

9. If a post 14 ft. high casts a shadow 17 ft. long, how high is 
the church whose shadow is 136 ft. long at the same time ? 

10. Two men are travelling toward each other. A travels f as 
far as B in a day. If A goes 105 miles before they meet, how far 
does B have to go, and what was the distance between them ? How 
many days did the journey require ? 

11. A farmer raised 320 bu. of potatoes on 3^ acres of land, and 
the next year he decided to plant lOJ^ acres with potatoes. How 
many bushels do you think he might expect, if the yield was a 
good one? 

12. A grocer paid $ 6.80 for 17 doz. eggs, and found that be must 
have 8J doz. more to fill his orders. How much did he remit with 
his second order ? 

13. In setting a border of geraniums, 25. ft. long, John used 60 
plants. The head gardener gave instructions to extend the border 
20 ft. farther. How many more plants did it require ? 

14. If 6 bbl. flour are made from 30 bu. of wheat, how many 
barrels should be made from 55 bu. of wheat ? 
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1. If 36 yards of carpet must be bought for a floor when the 
width of a strip is 36 inches, how many yards are required when 
the strip is 27 inches wide ? 

2. A cog-wheel having 8 cogs plays into another having 24 cogs. 
When the small wheel has made 42 revolutions, how many has the 
larger wheel made ? 

3. If 18 men can do a piece of work in 30 days, in how many 
days could they do it with the assistance of 6 more men ? 

4. A piece of work can be done by 24 men in 30 days. How 
many men will it take to do ^ of the work in 20 days? 

5. If 16 men can build a wall 48 rods long in 8 days of 9 hours 
each, how many men will be required, to build a wall 60 rods long, 
in 9 days of 8 hours each ? 

6. If 6 men can dig a ditch 40 rd. long, 3 ft. wide, 6 ft. deep, 
in 12 days, how long will it take 5 men to dig a ditch 45 rd. long, 
4 ft. wide, and 5 ft. deep ? 

7. If a block of marble weighs 6930 lb., and is 7 ft. long, 3 ft. 
wide, and 2 ft. thick, what will a block 10 ft. long, 4 ft. wide, and 
3 ft. thick weigh ? 

8. If a bin 12 ft. long, ^ ft. wide, and 7^ ft. deep holds 324 
bushels of grain, how many bushels will a bin 16 ft. long, 5 ft. wide, 
and 6| ft. deep hold? 

9. If $ 240 are paid for building a wall 75 ft. long, 10 ft. high, 
and 1^ ft. thick, how much should be paid for building a wall 90 ft. 
long, 12 ft. high, and 1^ ft. thick ? 

10. If 24 men can dig a cellar 48 ft. long, 40 ft. wide, and 7 ft. deep 
in 18 days of 12 hours each, how many days of 9 hours each will it 
take 16 men to dig one 40 ft. long, 36 ft. wide, and 6 ft. deep ? 

11. A father divides his estate between two sons, giving the 
younger | as much as the elder. The estate was valued at $ 40,000. 
What did each receive ? 



92 SQUARE ROOT Oral 

1. What is the square of 8? Off? Of 2^? Of5i? Of 25? 

2. What is the square root of 81? Of 2536? Of 2^? 30p 
625? Of 10,000? 

3. Which of these numbers are perfect squares? — 0.09, 0.90, 
0.009, 0.0009. 

4. What does the side of a square measure when the area is 121 
square inches ? 

5. A rectangle is 10 inches wide and 30 inches long. How many 
squares will it make ? 

6. The area of a rectangle is 48 inches. Its length is 3 times its 
width. What are its dimensions ? 

7. What is the distance around a ten-acre field ? 

8. What is the hypotenuse of a right-angled triangle when the 
short sides measure 6 and 8 inches ? 

9. What is the approximate length of the diagonal of a 7-inch 
square ? 

10. How many of the diameters of a 5-foot circle equal its cir- 
cumference ? 

11. If the circumference is 3| times the diameter, what part of 
the circumference is the diameter ? 

12. What is the diameter of a circle whose circumference is 44 
inches ? Call the ratio 3^. 

13. How many degrees does the long hand of a clock pass over in 
35 minutes ? The short hand ? 

14. How much of a 10-inch square will be filled by a 10-inch circle ? 

15. If a 5-inch circle is cut out of a 5-inch square, what part of the 
square will be cut away ? 

16. What is the area of a lO-inch circle ? Its circumference ? 

17. Find the square root of the following numbers. If the num- 
ber is an imperfect power, find the approximate root: 576, 1^, 
0.0625, IJI, ^, 102.01, 6.25, 1.21, 1.44, 2^, 230, 225, 69, 1^^, 2|, 
1^, 5|, 104.04, 4.41, 30.25, 9f . 
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Find the root of these powers : — 

1. V78400 11. V3a25 21. V||| 81. Vl82j 

2. V3025 12. V0.001089 22. V||i 32. Vl8|| 

3. V21609 13. V0.00008836 23. V^ 33. ^/^^ 

4. V4796i 14. V0.012321 24. V^ 34. VS^ 

5. V27890 15. ■\/2M2i 25. V^^ 35. V6|f 

6. V77841 16. V59a49 26. V^ 36. ViJH 

7. V112225 17. V670.8100 27. VfiS 37. Vi2i 

8. V199809 18. V16.3664 28. V^^U^ 38. V3|Jf 

9. V162881 19. VO.0312481 29. V^ 39. V6^ 
10. V2117025 20. V19.9809 30. VJfli 40. V6^ 

41. The area of a square field is 5f acres. How long will it take 
a man to walk around it^ at the rate of a mile iu 10| minutes ? 

42. The area of a square field is 824,464 sq. ft. Its perimeter ? 

43. What will be saved by cutting across a rectangular field in the 
direction of the diagonal, as compared with following the side and 
end ? The field is 216 yards by 195. 

44. V(134» + 17* - 2 X 134 X 17). 45. ViflTS^TSfxlIi; 

46. In a new country, farms of 200 acres have a road frontage of 
220 yards. How far back from the road do they extend ? 

47. Find the length of a square field containing a thousand acres. 

48. Find the square root of the square root of 60^. 

49. If it cost $312 to enclose a field 216 rods long and 24 rods 
wide, what will it cost to enclose a square field of equal area with 
the same kind of fence ? 

50. In the centre of a square garden there is a pond, covering an 
area of 810 square feet, which is y^^ of the whole garden. How many 
rods of fence will enclose the whole garden ? 

51. The distance between the bases in a ball field is 90 feet. Al- 
lowing 15 feet for the curve, how long a line does the ball make 
when thrown from the third base to the first ? 
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1. What is the side of a square containing 12 square inches ? 

2. What is the perimeter of a square field containing 4 acres ? 

3. What is the hypotenuse of a right triangle whose short sides 
are 12 feet and 18 feet? 

4. What is the diagonal of a floor 25 feet long and 16 feet wide ? 

5. The diagonal of a rectangle 30 feet long measures 42 feet. 
What is the width of the rectangle ? 

6. The perimeter of a rectangle is 36 feet. Its width is half its 
length. What is its diagonal ? 

7. What is the diagonal of a square containing 32 square inches ? 

8. (V32)2 + (V32)2 = 64; V64 = 8. Explain this solution of 
Problem 7. 

9. What is the diagonal of a square containing 72 square inches ? 

10. What does the diagonal of a square mile measure ? 

11. The top of a 30-foot ladder, which is placed 16 feet from the 
side of a house, reaches a window-sill in the third story. How far 
from the ground to the window-sill ? 

12. Two yachts start together. One sails due north and the other 
due east, each at the rate of 12 miles an hour. How far apart are 
they at the end of 4 hours ? 

13. What is the area of a circle drawn with an 18-inch radius ? 

14. The area of a circle is 24.3474. What is its diameter ? 

15. A line reaching from the bank of a stream to the top of a 50- 
foot pole on the other side is 275 feet long. What is the width of 
the stream ? 

16. The base of an equilateral triangle measures 10 feet. What is 
its altitude ? 

17. The base of an isosceles triangle is 20 feet, and its altitude 15 
feet. What is the length of one of the equal sides ? 

18. A gable-roof house is 24 feet wide. The distance from the 
plate to the ridge-pole is 12 feet. The rafters project 1 foot over the 
eaves. How long are they ? 
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1. Show that the square of the hypotenuse of a right triangle is 
equal to the sum of the squares of the two short sides. 

2. The base of a right triangle is 48 feet, and the perpendicular 
is 36 feet. What is the hypotenuse ? 

3. The hypotenuse is 85 feet and the perpendicular is 51 feet. 
What is the base ? 

4. The base is 76 feet and the hypotenuse is 95 feet. What is 
the perpendicular ? 

5. What is the diagonal of a rectangle 92 ft. long and 69 ft. wide ? 

6. What is the diagonal of a 30-foot square? What is the 
longest line that can be drawn on a sheet of paper 16 inches wide 
and 20 inches long ? , 

7. What is the diameter of the largest wheel that can be got 
through a doorway measuring 7 feet by 5 ? 

8. A square field contains 10 acres. What is its diagonal ? 

9. What is the distance between the opposite corners of a field 
200 rods long and half as wide ? 

10. How many rods do I save by taking the diagonal of a field 
75 rods wide and 200 rods long, instead of going around the corner ? 

11. What is the altitude of an equilateral triangle whose base is 
24 feet? 

12. The base of an isosceles triangle is 84 feet, and one of the 
other sides is 50 feet. What is the altitude ? 

13. From the corner of a 12-inch square I cut an isosceles triangle 
one of whose equal sides is 4 inches. What is the area of that part 
of the large square which remains ? 

14. My son's kite is 1500 feet directly above the spot on which I 
am standing, and my son holds the string 1800 feet away. How 
much string has he let out ? Allow 25 feet for sagging. 

15. A flagpole is 125 feet high. Another pole on the opposite side 
of the street, 60 feet wide, is 75 feet high. What is the distance 
between the tops of the two poles ? 
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1. What is obtained by multiplying the diameter of any circle 
by 3.1416 ? 

2. If the circumference of a circle is multiplied by 0.31831, what 
line in the circle is obtained ? What is the reciprocal of 0.31831 ? 

3. What part of a square is a circle of the same diameter ? 

4. The largest possible circle is cut from a cardboard measuring 
16 by 24 inches. What area of the cardboard remains ? 

5. 15 circular disks 2 inches in diameter are punched from a sheet 
of tin 16 inches long and 8 inches wide. How many square inches 
of the sheet were not used ? 

6. How long a piece of iron will a blacksmith require for the 
tire of a wagon wheel 4 feet in diameter, if 6 inches are allowed for 
welding? 

7. What will it cost to cement the bottom of a circular cistern 
8 feet in diameter, at $ 2.50 per square yard ? 

8. A farmer is sharpening his scythe on a grindstone 2\ feet in 
diameter and 2 inches thick. What is the area of the face of the 
grindstone ? 

9. In travelling a given distance the wheel of a bicycle makes 
3000 revolutions. What is the distance covered, if the wheel is 30 
inches in diameter ? 

10. The driving wheel of an engine is 6 feet in diameter. How 
many revolutions does it make in a mile, if there is no slipping ? 

11. Compare the area of a 4-inch circle with that of a 2-inch circle. 

12. If 40 gallons an hour run through a half-inch pipe, how many 
gallons will run through an inch pipe in the same time ? 

13. A 3-inch rope, that is, one 3 inches in circumference, weighs 
3 pounds to the yard. What will a 2-inch rope weigh ? 

14. If 200 feet of wire \ of an inch in diameter weigh 15 pounds, 
what will the same length of wire \ of an inch in diameter weigh ? 

15. Erom the centre of the circle in a kindergarten floor to its 
outside is 8 feet 4 inches. What is its circumference ? 
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1. If yoxi find 0.7854 of the contents of a square prism, what will 
the result represent ? 

2. A stick 4 feet long and 2 inches square is put into a lathe, and 
a 2-inch cylinder is carefully turned therefrom. What part of the 
stick was turned away in shavings ? 

3. A block of granite is 3 feet long and 2 feet square at the end. 
What are its contents ? A garden roller is carefully hammered out 
of it. The roller is 2 feet in diameter. How many cubic feet in the 
roller ? What will the chips weigh, 165 pounds to the cubic foot ? 

4. A circular bar of steel 3 inches in diameter is' 18 feet long. 
What is its weight, if a cubic inch weighs 0.2828 pounds ? 

5. A cylindrical oil-tank 4 feet in diameter will hold x gallons 
of oil. Call 7J gallons equal to a cubic foot and the tank 5 ft. deep. 

6. How wide a piece of sheet iron will be required to make a 
joint of 7-inch stove-pipe ? Allow f inch for the seam. 

7. What will it cost to cement the bottom and sides of a circular 
cistern 10 ft. deep and 8 ft. in diameter, at f 2.25 a square yard ? 

8. An oil-can is 20 inches in diameter and 4 feet deep. How 
many gallons will it hold, allowing 7J to the cubic foot ? 

9. An iron water-pipe is 10 feet long, with an inside diameter of 
2 feet and outside diameter of 26 inches. What is the weight of 
the pipe at the rate of 450 pounds to the cubic foot ? 

10. A circular well 5 feet in diameter is 30 feet deep and is f 
filled with water. Required its contents in barrels of 37^ gallons 
each. Reckon 7 J gallons to the cubic foot. 

11. What is the weight of the water in a standpipe 3 feet in 
diameter and 40 feet high, when it is filled? Water weighs 62^ 
pounds to the cubic foot. 

12. A piece of shafting 6 feet in length and 4 inches in diameter 
is put into a lathe and turned away until it is but 3^ inches in 
diameter. What percentage of the weight has been turned away ? 

18. What is the capacity of a copper boiler 10 inches in diameter 
and 6 feet long, a cubic foot being equal to 7^ gallons ? 
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1. What part of a square prism is whittled away by a boy who 
is making the largest possible pyramid out of it ? 

2. The contents of a square prism are 36 square inches. What 
are the contents of a square pyramid of the same base and altitude ? 

3. The area of the base of a triangular prism is 4 square feet. 
Its altitude is 5 feet. What are its contents ? 

4. The contents of a square prism are 28 cubic feet. Its base 
covers 4 square feet. What is its altitude ? 

5. The contents of a hexagonal prism are 42 cubic inches. The 
altitude is 6 inches. What is the area of the base ? 

6. A square prism has a base 2 feet long and altitude of 10 feet. 
It is made of granite weighing 165 pounds to the cubic foot. What 
is the weight of the prism ? 

7. A bar of lead measuring 12 by 2 by 3 inches will make how 
many rectangular pyramid3 of the same base and altitude ? 

8. The specific gravity of gold is 19.258. That is, it is a little 
more than 19J times the weight of an equal bulk of water. Pure 
water weighs a thousand ounces to the cubic foot. What will a 
•pyramid of gold 8 inches in diameter and 27 inches in altitude 
weigh ? 

9. How many surfaces has a square prism ? What is the shape 
of each one ? 

10. A hexagonal pyramid is on its base. How many triangles 
make its visible surface ? Of what kind ? 

11. What two lines in an isosceles triangle must be known in 
order to find its area? 

12. What is meant by the slant height of a pyramid ? 

13. A square pyramid has a slant height of 12 inches and a base 
of 4 inches. What is its convex surface ? 

14. An octagonal pyramid's slant height is 16 inches, and the 
perimeter of its base is 48 inches. What is its convex surface ? 

15. All four sides of a pyramid are equilateral triangles 6 inches 
long. Find the slant height and the convex surface. 
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1. A cone bears the same relation to a cylinder that a pyramid 
does to a prism of the same base and altitude. If a cylinder weighs 
3 pounds, what will be the weight of a cone of the same base and 
altitude ? 

2. The largest possible cone is turned in a lathe out of a cylinder 
6 inches long and 3 inches in diameter. What part of the cylinder 
goes into shavings ? How many cubic inches in the cone ? 

3. The base of a cone is 6 square inches and its altitude is 12 
inches. Find its contents. 

4. The contents of a cone are 24 cubic inches. The altitude is 
12 inches. What is the area of the base ? 

5. The diameter of the base of a cone is 4 feet. Its altitude is 
9 feet. What are its contents ? 

6. A cylinder of ebony weighs 1 lb. 8 oz. What will a cone of 
the same base and altitude weigh ? 

7* What do you obtain when you multiply the circumference of 
a circle by \ of its diameter ? How does \ of the diameter compare 
with ^ of the radius ? 

8. What is meant by a sector ? How many lines in its boundary ? 

9. Show that the arc of a sector multiplied by ^ of the radius 
will give the area of the sector. 

10. The convex surface of a cone is a sector, the circumference 
of the base being the arc of the sector, and the slant height of the 
cone its radius. The circumference of the base of a cone is 8 inches, 
and its slant height is 10 inches. Area of its convex surface ? 

11. What is the convex surface of a cone whose altitude is 4 feet, 
and the diameter of whose base is 3 feet ? 

12. The radius of the base of a cone is 3| feet. The slant height 
is 5 feet. Find the entire area. 

13. What is the convex surface of a cylinder 7 feet in diameter 
and 10 feet high ? 

14. How many yards of cloth will be required to make a conical 
tent 12 feet in diameter and 15 feet high ? Add 5% for seams. 
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1. How can you find the ratio of circumference to diameter ? 

2. What is \ of this ratio, and when do we make use of it ? 

3. What is \ of this ratio ? 

4. What part of a 2-inch cube is a 2-inch sphere ? 

5. If a sphere 3 inches in diameter is carefully turned out of a 
3-inch cube, what part of the cube will go into shavings, and what 
part will remain in the sphere ? 

6. If a sphere is 0.5236 of a cube of the same diameter, what will 
be the contents of a sphere 4 inches in diameter ? 

7. If a cubic foot of iron weighs 450 pounds, what is the weight 
of an iron sphere 12 inches in diameter ? 

8. A cubic foot of ivory weighs 114 pounds. What is the weight 
of a set of 4 billiard balls 2 inches in diameter ? 

9. How many cubic miles in the moon, if we call its diameter 
2000 miles ? 

10. If we call the diameter of the earth exactly 8000 miles, how 
many moons will be equal in volume to the earth ? Shorten your 
work by cancellation. 

11. Two 4-inch spheres are dropped into a pail even full of water 
and holding 864 cubic inches. How many cubic inches of water are 
displaced ? 

12. How does the curved surface of a hemisphere compare with its 
flat surface ? How many great circles of a sphere are equal to its 
circumference ? 

13. What is the surface of 4 great circles of a 5-inch sphere? 
What is the circumference of this sphere ? 

14. Find the square inches in the surface of a 6-inch sphere. 

15. How many square miles in the surface of the moon ? Call its 
diameter 2000. 

16. A cubic foot of water weighs 1000 ounces, and gold is about 
19 times as heavy. What would a sphere of gold 3 inches in 
diameter weigh? 
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1. How many 2-inch squares will make a 4-inch square ? 

2. How many 2-inch cubes will make a 4-inch cube ? 

3. The nozzle of a pipe f of an inch in diameter will discharge 
15 gallons in a minute. How many gallons will be discharged if the 
nozzle is \ of an inch in diameter ? 

4. If I pay 50 ^ for a ball 2 inches in diameter, what ought I to 
pay at the same rate for a ball 6 inches in diameter ? 

5. If it costs: f 30 to carpet a room 10 feet long, how long a room 
can I carpet for $ 120 if the rooms are similar in shape ? 

6. Compare the strength of a rope 3 inches around with that of 
one 4 inches around. 

7. If a rectangular bin 6 feet long holds 84 bushels of oats, how 
many bushels will a similar bin 18 feet long contain ? 

8. If it costs f 3 to gild a 3-inch ball, what will it cost to gild a 
4-inch ball ? 

9. Compare the tensile strength of a 2-inch iron rod with that of 
one 1 inch in diameter. 

10. Compare the capacity of a trunk 2 feet long with a similar 
trunk 2,\ feet long. 

11. If it costs $30 to pave the bottom of a cellar whose width 
is 16 feet, what will it cost to pave a similar one whose width is 
24 feet? 

12. Two similar coal-bins contain respectively 4 tons and 6 tons. 
If the first is 4 feet deep, how deep is the second ? 

13. If a well-proportioned boy 4 feet tall weighs 80 pounds, what 
will be the weight of a man of similar proportions 6 feet tall ? 

14. If it takes 20 minutes to empty a tank 3 feet in depth, how 
long will it take to empty a similar tank 5 feet in depth ? 

15. If a cylindrical tank 8 inches in diameter contains 20 gallons 
of oxygen, how many gallons will a similar tank 10 inches in diame- 
ter contain ? 
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1. Find the duty on an importation of $ 4866 at an ad valorem 
rate of 8 J per cent. 

2. An importer pays $ 975.50 at the custom house, the rate being 
16| per cent ad valorem. What was the amount of the invoice ? 

3. What is the duty at 6 ^ per lb. on 96 cases of indigo, each case 
weighing 136 lb., allowing 12% tax? 

4. Find the duty on 50 pieces of matting, 48 yards in a piece, 
invoiced at 38^ a yard, duty 16^ a yard and 30% ad valorem. 

5. The amount of an invoice of English suitings was £138. 
What was the duty at 32% ad valorem, calling the value of a pound 
$4.90? 

6. A merchant imports ^5 doz. gloves valued at 36 francs a 
dozen. What is the duty at 25% ad valorem, the value of a franc 
being f 0.193? 

7. What is the duty on 1000 yd. of Brussels carpet 27 in. wide, 
invoiced at 55. per yard, duty 44^ per square yard specific and 35% 
ad valorem ? 

8. An invoice of woollens from England was valued at £ 500. 
The net weight was 600 lb. What was the duty at 50^ a pound 
specific and 30% ad valorem ? 

9. Paid a duty of 18% on an invoice of 3000 marks from Ham- 
burg. What was the duty ? 

10. I wish to send $ 973.30 to Liverpool. What will a draft cost 
if exchange is selling at $ 4.85 ? What will be the face of the draft ? 

11. Imported 960 meters of silk at 4 francs a meter. Find the 
djity, specific at 20^ a yard and 25% ad valorem. Take franc at 
par and call the meter 39.37 inches. 

12. The duty on an importation is 22^% ad valorem. $183.75 is 
the cost including the duty. What was the amount of the invoice ? 

13. What is the duty, at 2^^ a pound, on 300 boxes of figs weigh- 
ing 110 lb. each, tare 10 per cent ? 
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1. Sold goods on commission. Kept 5% for my services, and re- 
mitted the balance of $1900. What was my commission? 

2. A tax collector's commission was $300. If he received 1^% 
for his services, what amount was collected ? 

3. The price of coal was raised from $6 a ton to $18. What 
was the per cent of increase ? 

4. What per cent of | is J ? 

5. A man who owned | of a vessel sold ^ of his share for $ 10,000. 
At this rate, what was the vessel worth ? 

6. What part of a square yard is a mat \ yd. square ? 

7. How many board feet in a joist 3 inches by 4 inches and 
12 feet long? 

8. What will it cost at $1.50 a rod to fence a lot containing | of 
an acre, if it is 4 times as long as it is wide ? 

9. How much will 16 golf balls cost at $ 3.90 a dozen ? 

10. Sold a piano for $450, thereby losing $50. What was my 
loss per cent ? 

11. If I lose 5% by selling an article for $190, for what must I 
sell it to gain 20%? 

12. Find the square root of J|. 

13. An agent's commission for selling goods at 2^% is $50. How 
many dollars' worth of goods does he sell ? 

14. One-third of the money received by a newsboy is profit. What 
is his gain per cent ? 

15. A room is | as wide as it is long. Its length is 30 feet. How 
many square feet in the floor ? 

16. The quotient is one-half the divisor. The remainder, 7, is one- 
half the quotient. Find the dividend. 

17. Find 0.0003 of a thousand times 30. 
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1. A pint of meal is put into a peck of flour. What per cent of 
the mixture is meal ? 

2. How many bullets, each weighing ^ ounce, can be moulded 
from 2 pounds of lead ? 

3. May was sent to the store for \ peck of apples. What did she 
pay for them, if they were $3.20 a bushel ? 

4. How many pens can I buy for $ 2, if I buy 2 for a cent ? 

5. What numbers between 30 and 50 are perfect squares ? 

6. Find the missing term : — 3J : » = 7 : 21. 

7. What is the diameter of the largest circular saw that can be 
taken through an opening 3 feet wide and 4 feet long ? 

8. Sold f of a box of raisins at the price I paid for the whole 
box. What was the gain per cent on the part sold ? 

9. Two boys buy apples at 1 ^ apiece. One sells them at the rate 
of 2 for 3^, and the other at the rate of 3 for 5^. Compare their 
gain per cent. 

10. If copper is mixed with 25% of its weight of nickel, what per 
cent of the mixture is nickel ? 

11. What is 7 months' rent of a telephone at $ 50 a year ? 

12. How long will it take a girl to earn $5, if she works half the 
time for 18^ and half the time for 12^ an hour ? 

13. Three boys, who are 10, 12, and 14 years old respectively, are 
to share $54 in proportion to their ages. What is the share of each ? 

14. Two men agree to cut lumber for $ 200. One, with three men, 
works 5 days, and the other, with 4 men, works 6 days. How much 
of the money should each receive ? 

15. Paid $ 21 for insuring my house for 5 years, at f %. What is 
it worth, if it is insured for | of its value ? 

16. A teacher's salary is $60 a month. If it is raised 8J^%, what 
does he then receive ? 
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1. ^<fo oidk number is 50. What is the number ? 

2. The area of a trapezoid is 350 square feet. The parallel sides 
are 30 feet and 40 feet. What is the distance between them ? 

3. Find the missing term : — 6 : 8 = 15 : a?. 

4. The area of a triangle is 25 square feet. Its altitude is 5 feet. 
What is its base ? 

5. The cost of 12 oranges at the rate of 3 for 5^ is what per cent 
of 80? 

6. A boy has 50^. He told his friend that this was 40% of what 
his books cost him, and the cost of his books was 37^% less than 
the money his father gave him at first. What sum had he at first ? 

7. One boy rides his wheel 30 miles an hour. Another boy rides 
at the rate of a mile in 30 seconds. How far does each ride in a 
minute ? 

8. A boy had 12 marbles. . After counting his gain, he had the 
square of 12. He gave away 44, then the square root of the re- 
mainder. He lost 10% of what he then had, and afterward found 
one marble. He now had x more than at first. 

9. If I sell 68 yards of cloth to-day, and this is 6J% more than I 
sold yesterday, how many yards did I sell yesterday ? 

10. 10 added to 35 is the same as the product of what 2 factors 
less than 10 ? 

11. Find what remains after counting backward from 100 by 13's. 

12. If you find 6 eggs Monday, and every alternate day for a week, 
and 5 eggs on the remaining days, how many dozen eggs do you 
find? 

13. An engine ran 25 rods from the engine-house, then back 18 
rods, then forward 60 rods. How far from the engine-house did it 
stop ? Draw a line. 

14. If a bank discounts a note at 6%, what per cent does the bank 
really receive ? 

15. What is 0.02% of 200? 

16. What per cent is 2^ of 4* ? 
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1. A man burns ^% of a ton of coal in an hour. How many 
pounds does he burn ? 

2. A dealer bought a horse for $ 250 and sold him for $300. The 
purchaser, at the end of the summer, sold him for $ 250, What was 
the gain per cent in the first sale ? What was the loss per cent in 
the second sale ? 

3. The difference between ^ and ^ of my money is $30. How- 
much have I ? 

4. Which is the better bargain, bananas at 20^ a dozen, or 16 for 
a quarter ? 

6. What per cent is made by buying fish at $ 6 per hundred- 
weight and selling it at 10^ a pound ? 

6. How much 3% stock must be purchased to yield an annual 
income of $450? 

7. A commission merchant charges 5% for selling potatoes at 
60^ a bushel. His bill is $30. How many bushels did he sell ? 

8. A boy with a new watch said it was 85 min. after half-past 
three. What time was it ? 

9. What per cent of a day has gone at 4 p.m. ? 

10. In 1863 there were 36 States in the Union. What is the per 
cent of increase ? 

11. I buy 5 tons of coal at $6 and subsequently find I have 
received only 1800 lb. to the ton. How much money have I lost ? 

12. When do I reach the end of a 39-hour trip, if I start Tuesday 
morning at 10.30 ? 

13. It is If in. between two cities on a map. How far apart are 
they if the map is drawn 200 mi. to the inch ? 

14. Interest of $ 234 for 60 da. at 3 per cent is x. 

15. Give the cost of 50 stamps of each of five lowest denomina- 
tions. 
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1. A flower girl bought 100 pinks at 50^ a dozen and sold the 
lot for $4.50. How much did she gain or lose ? 

2. If a quart of cream will serve 8 people, how many gallons shall 
I order for 300 ? 

3. A horse harnessed is worth $ 150. If the harness increases 
his value 20 per cent, what is the harness worth ? 

4. If the working week is reduced from ^^ h. to 60 h. and wages 
in proportion, what does the two-dollar man get after the cut ? 

5. Flour goes up from $ 5 to $ 7. What ought a 10-cent loaf to 
sell for then ? 

6. Paid $2.25 for 15 lb. of meat, 20 per cent of which was bone. 
What did the meat really cost per pound ? 

7. Interest of $ 250 for 1 yr. 4 mo. at 9% is a?. 

8. f lb. of tea costs 60^; J lb. will cost x. 

9. Add ^ and if^ by a short process. 

10. What are the proceeds of a 60-day note for $200 discounted 
at date at 9% ? No grace. 

11. Of a flock of 1000 sheep 400 die. What must each one of the 
remainder be sold for to cover the loss ? The sheep cost $ 8 each. 

12. A bankrupt's liabilities are $14,000 and his assets $8000. 
What did the creditor lose who received $400 ? 

13. 15 ounces is f % of how many pounds ? 

14. A man can do a job in 2 days. A boy can do it in 6 days. 
What shall I pay the boy if the man has $ 2 a day ? 

15. Bought stock at 112 and sold at 98. Loss on 30 shares ? 

16. A mason works 8 hours for $3, and a carpenter 10 hours 
for $ 3.50. How much more does one earn than the other in 100 
hours ? 

17. 90,000 copies printed in an hour or x copies per second. 
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1. Read as per cents : — ^, ^, ^, ^, ^, ^y, ^i^, 3^^, ^. 

2. Read as fractions in smallest terms: — 12^%, 18f %, 31J%, 
37i%, 43|%, 56 J%, 83i%, 68i%. 

3. Of a mixture 15 gal. of alcohol make 31^ per cent. How many 
gallons in the mixture ? 

4. Give the cost of — 

8 at $ 2 per dozen. 9 at $4 a dozen. 

7 at $2.50 per dozen. 2 at $5 a dozen. 

5 at $ 1.50 per dozen. 16 at $3 a dozen. 

6. Required the semi-annual dividend from $18,000 in 3^% 
bonds. 

6. What is the value of a ton of soap in 4 oz. cakes at 48 ^ a dozen ? 

7. How many envelopes can I buy for $12 at 75^ per M ? 

8. Bought pencils at $3 a gross and sold at 60 cents a dozen. 
Gain on 5 gross ? 

9. Paid X for a pair of 8-dollar shoes less two 10% discounts. 

10. Of 300,000 immigrants 40% are illiterate. How many of them 
can read ? 

11. If a half-million out of a gift of 3 millions for a hospital is 
spent for a building, what is the annual income from the remainder 
at 3i% ? 

12. Each angle of a triangle measures 60^ What kind of triangle 
is it ? 

13. X minutes will take a horse 6 times around a ^mile track if 
he trots at a 2 : 40 gait. 

14. It is 160 rods around a square field containing x acres. 

15. The Alphas have lost 7 games out of 16. The Omegas have 
won 12 out of 20. Which club leads, and by what per cent ? 

16. At 15 ^ a yard, picture moulding for a room 12 ft. by 18 ft. will 
cost X dollars. 
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1. A watch chain that cost $ 28 is ^^ of the value of the watch, 
which is X dollars. 

2. How many bags will be required for 1000 bushels of wheat, if 
each bag holds 2^^ bushels ? 

3. The snowfall is 6 inches on the level. How many cubic feet 
rest on every acre of ground ? 

4. The racers start at precisely 2 : 15. The winner returns to the 
starting-point at 5:36. He has averaged 32 miles an hour. How 
far did he travel ? 

5. Give the day and hour when exactly | of the month of March 



6. 2800 mill operatives earn on the average $1.68 a day. If 
their wages are reduced 10%, what will the weekly saving to the 
company be ? 

7. In a city with an average attendance of 10,000 in its public 
schools, which keep 360 sessions during the year, how many tardi- 
nesses would there have been to each thousand pupils, if the whole 
number of tardinesses for the year had been 3600 ? 

8. The interest on a mortgage is payable semi-annually at 5^%. 
The face of the mortgage is f 2300. How large a check should be 
remitted to pay the interest as it falls due ? 

9. If the population of a city is 61,000 when there are 17,000 
poll-tax payers, what is it when there are 18,000 poll-tax payers ? 

10. Wood is bought at $3.75 a cord. Transportation adds 15% 
to the cost, and storage 5% more. It is then sold at a profit of 
20%. What does it sell for? 

11. I can buy alcohol for f 2.75. If I import it for school use, I 
can buy it for 90 ^. This is a saving of x per cent. 

12. A southern county contains 14,700 blacks. 33J^% of the pop- 
ulation are white. What is the population of the county ? 

13. A pair of blankets measuring 2^ yards in length are sold 
for $5. What would similar blankets sell for per pair, if their 
length was 2|? 
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1. If the holder of a $ 150 note running 4 mo. has it discounted 
at a bank July 15, 1903, at 5%, what will he receive ? Date June 5, 
1903. 

2. If the note was unpaid when due, and drew interest at 5% 
from the time it became due, what would settle it March 27, 1903 ? 

3. A young man whose salary is $24.00 a week pays $7.50 a 
week for board and $ 8.75 a week for other expenses. In how many 
weeks can he save enough to pay a debt of $ 279 ? 

4. Received a consignment of 2000 barrels of flour which sold at 
$5.50 per barrel. I paid $74 for storage and $27 for carting. 
How much ought I to remit, after deducting a commission of ^% ? 

5. A sewing machine was sold at a discount of 12^% on the ask- 
ing price and at a gain of 40% on the cost. If the cost was $50, 
what was the asking price ? 

6. How many feet of wire will be required to fence a square field 
containing 3136 square feet, if there are three rows of wire in the 
fence ? 

7. If a man's income is 6 ^ a minute, what will be his total income 
during the spring months of 1904 ? 

8. A hall 20 feet high has a square floor containing 6561 square 
feet. A merchant agreed to furnish burlap one yard wide for the 
walls at 15 ^ a yard, if the bill was paid on or before Feb. 4, 1903. 
It was not paid until Dec. 22, 1903, when interest was required at 5%. 
What amount was required to pay the bill ? 

9. If I biiy cloth at $ 1.20 a yard, how many yards must I sell at 
a profit of 20% to gain $ 20.40 ? 

10. What will it cost at 4^ a square inch to gild a ball whose 
diameter is 5 inches? 

11. A steamer leaves New York Thursday at 2 p.m., and reaches 
the dock at Liverpool at half-past 3 the second Saturday morning, 
by the ship's chronometer. What is the exact length of the trip ? 

12. The extremes of a proportion are 0.08 and f. One of the 
means is 0.025. What is the other mean? 



Written MISCELLANEOUS 111 

1. A racecourse for yachts was 30 knots, or x feet in length. 

2. A physician received $ 76 from a collector whose commission 
was 5%* What was the amount collected ? 

3. I pay $13.50 for insuring my furniture at f%. For how 
much is it insured ? 

4. $16.50 will settle a bill on which the discount is 10% for 
cash. What difference will it make if I delay the payment ? 

5. How many yards of f carpeting will be required to carpet a 
room 12 by 15J feet, allowing 5 inches to each strip for matching ? 
The carpet selected was 85 ^ a yard. 

6. What per cent is made by buying coal at $4.65 a long ton, 
and selling it at $ 15 a short ton ? 

7. After deducting his commission of 4%, how many barrels of 
apples at $ 1.50 can an agent buy with a remittance of $ 2000 ? 

8. How much will a broker charge, whose commission is ^%, for 
selling 85 shares of stock, — par value $ 5 ? 

9. Shall I increase or diminish my income by selling 80 shares 
of 5% stock at 72, and investing in 8% stock at 108^ ? 

10. What is the tax on property assessed for $ 4780 at $ 16.30 a 
thousand ? 

11. A 90 days' note for $350, dated Nov. 2by was discounted 
Dec. 19. What did the payee receive? 

12. How many gallons will a standpipe 15 feet in diameter and 
80 feet high contain ? One gallon equals 231 cubic inches. 

13. Trees are planted 12 feet apart around the sides of a rectangu- 
lar park 80 rods long and containing 20 acres. There are x trees. 

14. What will it cost to bronze a 2-foot cube at 1^ ^ a square inch ? 

15. Mr. B fails in business, owing $ 7200. His assets are $ 3000. 
How much will Mr. S receive, if Mr. B owes him $ 3000 ? 

16. A collector deducts his commission of 2% from a bill the bal- 
ance of which is $ 14.70. What was the bill ? 

17. A man's property is assessed at $ 8500. What is his tax, the 
rate being $ 7.20 on a thousand ? He paid a poll tax of $ 1. 
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1. During the winter of 1902 and 1903 a ton of coal lasted a family 
14 days, average time. What did the coal cost at $ 5.25 a ton from 
Oct. 1 until March 31, inclusive ? What would the coal cost for the 
same length of time at an increase of $ 4.25 a ton ? 

2. A house which cost $ 9600 rents for 3148 a month. . This is «% 
of the investment, if the yearly expenses amount to f 96. 

3. A flour merchant sold 240 barrels of flour for $ 1584 which was 
12 (fo less than he paid for it. What was the cost? The cost per 
barrel ? 

4. If a man adds to the cost of goods a profit of 16f %, what was 
the cost of an article which he sells for $280 ? 

6. $ 360 was paid an agent for buying cotton at a commission of 
1%. He afterward sold the cotton at a profit of $4500, deducting 
his commission of 1J%. What was his commission on the selling 
price, and what were the proceeds ? 

6. An agent receives $ 2184 to buy meat at 16|^ per pound. How 
many pounds can he buy at a commission of 5% ? 

7. In a city, $275,000 was raised from 2i 1\% tax. What was 
the assessed valuation of the property ? 

8. What is the net price of an article listed at f 50, and sold at a 
discount of 25, 10, and 4% ? 

9. The surface of a cube is 576 square inches. Find its volume. 

10. Find the exact interest of $250 from July 18, '03 to Jan. 5, '04. 

11. Find the cost of $300 in U.S. bonds bought at 126^, broker- 
age i%. 

12. What is the per cent of profit if I buy oranges at $1.50 a 
hundred, lose 10% of them by decay,' and sell the remainder at the 
rate of 3 for 10 cents ? 

13. The proceeds of a 90-days note, discounted at a bank at date, 
were $492.50. What was the face of the note ? 

14. What premium must be paid on a building valued at $7500, 
and insured for -J of its value at 4% ? 
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1. A broker received $75 for purchasing bonds, at ^% commis- 
sion. What was the face value of the bonds ? 

2. A man offered to sell his horse for 25% more than it cost him. 
He afterward sold it for f 190 which was 5% less than he first asked 
for it. What did the horse cost him ? 

3. A house cost $ 3000, and rents for $ 25 a month. If the taxes 
and other expenses amount to $ 50 annually, what % does it pay on 
the investment ? 

4. A man desires to settle an income of $ 700 on his son. How 
much must he invest in U.S. bonds, paying 3^, at 105 to yield that 
income ? 

5. A grocer sold and delivered 200 dozen eggs in November. He 
replaced 6 bad eggs each day. What per cent of all he sold were 
paid for ? November came in on Sunday. 

6. A pedler buys apples at $2.40 a barrel (2^ bushels), and sells 
them at 6^ a quart. What is his gain % ? 

7. A train running 50 miles an hour, decreased its speed 36%. 
At what rate was it then running ? 

8. If bread weighs 25% more than the flour of which it is made, 
what will be the weight of the bread made from a barrel of flour ? 

9. At a cent for 1| ounces, how many 10-cent loaves can be made 
from a barrel of flour ? 

10, Find the sum of 20 consecutive numbers, beginning with 845. 

11, A map of Somerville is drawn to a scale of ^ mile to the 
inch. What is the length of a line which represents a street ^- mile 
long? 

12. Mr. Jones kept 75 bushels of cranberries through the winter, 
but found \ of them worthless. He sold the good ones for $ 3.50 a 
bushel, receiving $ 15 more than he would had he sold them in the 
fall. What was the price per bushel in the fall ? 

13. If a gas-jet burns 4 cubic feet of gas in an hour, and 3 jets are 
lighted 4 hours each evening, what will be the gas bill for February 
at 10)^ for 100 feet? 
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1. A man can do a piece of work in 3 days. ' His brother can do 
it in 4 days. What part of the work does each do in a day ? 

2. What part would both do in a day, working together? If 
they work together, how long would it take them to do the work ? 

3. A farmer can mow a field in 10 hours. His hired man requires 
12 hours to mow the same field. Suppose they work together, how 
long will it take ? 

4. A can do a piece of work in 6 days, B can do it in 8 days, and 
C can do it in 12 days. How long will it take the 3 men working 
together to do the work ? 

5. 3 men can paint a boat in 4 days. 2 of them can do it in 
6 days. How long would it take the third man working alone ? 

6. Two men are hired to make some repairs upon a house, which 
they can accomplish in 5 days. When the work is half done, one of 
the men who could do the work alone in 8 days is taken sick, and 
the other man is left to complete the work. How long does it take 
him? 

7. An athlete before training weighs 175 pounds. He loses 15% 
of his weight, and then gains 7J%. What per cent of his original 
weight did he lose in all ? 

8. A river is 680 miles in length. It is estimated that the curves 
in the stream increase its length 12%. How long would it be, if its 
course were perfectly straight ? 

9. A lot is 200 feet by 90 feet. A house, the main part of which 
is 24 feet wide and 42 feet long, with an ell 14 feet by 20, is built upon 
the lot. A cellar 8 feet in depth is dug under the whole house, and 
the soil used in filling the rest of the lot. How deep was the filling ? 

10. I have $15,000 to invest. Which had I better do, buy 8% 
stock at a premium of 50 or loan the money at 5^% interest ? 

11. Within a circle 10 feet in diameter, draw another circle that 
will occupy \ the area. What radius do you use in drawing the small 
circle ? 
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1. A schoolroom 32 feet by 30 feet is lighted by 6 windows, each 
containing 15 panes of glass 12 by 16 inches. The lighting surface 
of the room is x per cent of the floor surface. 

2. A man who invested his money at 4% receives $250 semi- 
annually. What was the sum invested ? 

3. Compare the area of a floor 75 feet by 45 feet with the entire 
area of 3 floors whose dimensions are just ^ of the dimensions of the 
first floor. 

4. A church floor can be carpeted without taking anything from 
the width with carpeting that is f yard, or 1 yard, or 1 J yards wide. 
What is the width of the church floor ? 

5. Bought tops at the rate of 12 for $ 1, and sold them at the 
rate of 8 for $ 1. Bought a second lot at the rate of 8 for f 1, and 
sold them at the rate of 12 for $ 1. Did I gain or lose, and what 
per cent ? 

6. A machinist receiving f 3 a day has his wages decreased 10%. 
Later they are increased 10%. What does he then receive ? 

7. When flour is $ 5.60 a barrel, a 10-cent loaf weighs 12 ounces. 
How much should it weigh when flour is $ 4.80 ? 

8. On a certain locomotive the driving wheel 7 feet in diameter 
turns 24,000 times in going from Boston to Springfield. How many 
times will a car wheel 30 inches in diameter turn in going the same 
distance ? 

9. j^ of an article sold for the cost of ^ of it. What was the gain 
per cent ? 

10. A -man can mow a field in 3 hours. A boy can mow the field 
in 5 hours. How long will it take them working together ? 

11. What will 4 gross of erasers cost at 4 for 3 cents ? 

12. A man taxed for $ 99.75 did not pay it when due Oct. 31, '03. 
If charged 6% interest, what did he pay Apr. 15, '04 ? 

13. A merchant pays 4^^ each for tumblers. 11^% are broken; at 
what price must he sell to gain 20% ? 
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1. A clock strikes every hour. What is the square root of the 
total number of strokes in the twenty-four hours ? 

2. Multiply the sum of the prime numbers between 80 and 100 
by 0.005, and find the square root of the product. 

3. I gave $ 75 for charitable purposes, which was 12^% less than 
the sum I spent for pleasure, and 14% of the difference was the 
amount of my laundry bill. What was the laundry bill ? 

4. I send $ 4935 to a broker in Chicago for the purchase of flour 
at a commission of 5%. If he pays $5 per bbl., how many barrels 
shall I expect to receive ? 

5. A boy spent one cent the first day of the week, 2 cents the 
second day, 3 the third day, and so on through the week. How 
many 5-cent and 3-cent stamps could he have bought in a month with 
this money ? 

6. How many square feet of sheet-iron in a conical hood 8J feet 
in diameter and 2^ feet high ? 

7. How many cubic feet are there in the largest square timber 
that can be sawed out of a log 16 feet in circumference and 20 feet 
long? 

8. The total number of miles a boy walked in going to school in a 
year was 450. This was 75% of the number his friend walked, and 
the distance the second boy walked, increased by 25% of itself, was 
the distance walked by the teacher. How far did the teacher walk ? 

9. Four boys earn $4. The first boy worked long enough to 
receive f.of the whole amount. The second received \, the third ^, 
and the fourth received a certain per cent of the whole amount. 
What per cent of the whole did th^ fourth boy receive ? 

10. When 5% bonds are quoted at 104, what sum must be invested 
to have an income of $ 1600 ? What must the broker be paid at J% ? 

11. Borrowed $ 500 at 6% on June 10, 1900. When it was paid 
it amounted to $ 546. On what date was it paid ? 

12. If a pipe 3 inches in diameter will fill a cistern in four hours, 
how long will it take a pipe 2 inches in diameter to fill the cistern ? 



Written 



MISCELLANEOUS 



117 



2. Find the total cost of the following: 3f 
pounds butter at 28 cents a pound, 9 pounds 9 
ounces ham at 16 cents a pound, 8 pounds 10 ounces 
cheese at 24 cents a pound. 

3. A man sold | of his farm for f 3900. What 
was f of the farm worth at the same rate ? 

4. A builder bought 6500 brick at $7.50 per 
thousand, 12,200 feet of lumber at $16.50 per 
thousand feet, and 975 pounds nails at $3.80 
per hundred pounds. What was the amount of 
his entire bill ? 

5. What will it cost to carpet a room 54 feet 
long and 30 feet wide with Brussels carpet f of a 
yard wide at $ 1.24 per yard, making no allowance 
for matching ? 

6. A man bought a house for $ 2500 and sold it 
for $ 1875. What per cent of the cost did he lose ? 

7. What is the interest on $ 320, at 6 per cent 
per annum, from Jan. 2, 1903, to Nov. 20, 1905 ? 

8. A merchant sold goods for $240, thereby 
losing 20 per cent of the cost. For what amount 
should he have sold them to gain 15 per cent ? 

9. Divide 1143.5125 by 28f ; multiply the quotient by the square 
root of 272J. 

10. A note for $ 800, dated May 1, 1900, falls due Aug. 17, 1903. 
What will settle it, if it draws 4 per cent interest ? 

11. A man told a laborer he might be one of six to receive $ 160, 
or one of eight to receive $220. Which will he choose, if all the 
laborers pay 5% for club rates ? 

12. A 90-day note for $ 7500, dated Jan. 17, 1904, is discounted 
March 2, at 7^%. Required the proceeds. 



1. Find the 
sum of: — 

2496 
3948 
2769 
5834 
9625 
3847 
7859 
6498 
5936 
4073 
4569 
3299 
5678 
6935 
7894 
9699 
4678 
3979 
8462 
9879 
6432 
9478 
8997 
9346 
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1. If 2| yards are bought for $23.10, what is paid for 15J yards 
at the same rate ? 

2. 67.24 X 82% - 67.24% -- 82 = what ? 

3. In a flag 10^ feet long and | as wide, how many square yards 
of bunting, not allowing for seams ? 

4. How many cubic yards of earth will be thrown out in digging 
a cellar 54 feet long, 2 rods wide, and 9 feet deep ? 

5. What per cent of its daily trip has the long hand of a clock 
accomplished at 3 p.m. ? 

6. I insure my house, paying a premium of $24. How much 
insurance do I secure, the rate being f % ? 

7. What is the interest of $475 for 3 years 3 months 20 days 
at l\(fo ? 

8. A note for $ 400 is discounted 42 days before it is due, at 4 J 
per cent. What are the proceeds ? 

9. Extract the square root of 51 f^. 

10. What is the diagonal of the floor of a room 16 feet long, 14 
feet wide, and 9 feet high ? 

11. Bought 20 eggs at 20 cents a dozen. One-fifth of them proved 
to be worthless. What have the good eggs really cost me a dozen ? 

12. If I buy paper at 3^^^ cents a pound and sell at 4^^ cents a 
pound, what is my gain per cent ? 

13. The tax rate is $ 16 a thousand. My property is assessed for 
$ 7500. If taxes are not paid before November 1, interest at 7 per 
cent must be added. What will be the amount of my tax, if paid 
December 19 ? 

14. My journey is 4600 miles in length, and I travelled 30% more 
by water than by land. How much did I travel by land ? 

15. How does a square pyramid with a 2-inch base compare with 
a cone having a 2-inch base, the altitude in each case being the same ? 

16. The diagonal of a park is 50 rods. What is the area of the 
park ? 
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1. Find the 2. A cubical bin is 100 inches long. How many 

sum of : — cubic feet does it contain ? 



$467.95 
784.87 
591.23 
467.89 
321.10 
456.78 
432.19 
567.89 
987.65 
439.87 
420.65 
398.76 
987.65 
849.77 
976.93 
842.67 
649.34 
897.66 
307.95 



3. A lot of land, rectangular in shape, is 186 feet 
long and 151 feet wide. What is its value at 16f 
cents a square foot ? 

4. An automobile was sold for $ 600 at a loss 
of 20 per cent. What would have been the gain or 
loss per cent, if it had been sold for $ 800 ? 

5. Find the interest on a half-million dollars at 
2^ per cent for 111 days. 

6. What can I secure at a bank for a ninety-day 
note for $2200, the rate of discount being 5 per 
cent ? No grace. 

7. Draw an equilateral triangle. Draw a line 
representing its altitude. Calling the side of the 
trianglie 50 feet, what is its altitude to the nearest 
hundredth of a foot ? 

8. I am obliged to pay three months' interest at 
7 per cent on my tax bill. The rate is f 16.70 per 

thousand, and my property is assessed for $18,600. What shall I 
be obliged to pay in all ? 

9. The extremes of a proportion are J and 0.025. One of the 
means is \, What is the other? 

10. A man sold 37^ per cent of his business* for $3900. What 
was I of it worth at that rate ? 

11. A man built a double house at a cost of $ 4500 on a lot valued 
at $1500. If he receives $30 a month from each tenant, and pays 
$100 for taxes and $20 for repairs, etc., what per cent of his invest- 
ment will his net income be ? 

12. If flour sold at $4.25 a barrel gains 6J%, at what price should 
it be sold to gain 15% ? 

13. If I of f of a ship is worth $ 8600, what is f of it worth ? 



120 MISCELLANEOUS Written 

1. What per cent of an 8-incli square cannot be covered by a 
6-inch square ? 

2. If a man earns f 450 every 2^ months and spends in 7 months 
as much as he earns in 4 months, how much does he save in a year ? 

3. Taxes are $ 15.60 per thousand. My taxable property is 
assessed for $ 18,500. Seven per cent interest is added from Novem- 
ber 1. What shall I pay April 15 to settle my tax bill ? 

4. Change 0.096 to a common fraction whose denominator is 375. 

5. Subtract seventy-three millionths from nineteen ten-thou- 
sandths and divide the result by two hundred three ten-millionths. 

6. How do sixths and twenty-sevenths compare in size ? 

7. How far is a man from his starting-point who travels west 
48 miles, then due north ^2 miles, and then east 14 miles ? Make a 
diagram. 

8. In sowing a field one kind of seed is used at the rate of 12J 
bushels to 5 acres. What will be required to sow 22^ acres, using 
^ as much to an acre as before ? 

9. The quantity of iron ore mined in the northern lake district in 
1902 will exceed 26,000,000 tons, which is 25 per cent more than last 
year's output. What was the output for 1901 ? 

10. Earnings of the Steel Corporation in September and October 
were $ 24,130,846, against $ 21,478,585 in the corresponding month 
of last year. Gain* per cent ? 

11. What is the square root of the difference between -^ and -^ ? 

12. What is the exact interest of $ 15,000, at 4^%, from Feb. 5, 1904, 
to Dec. 1, 1904 ? 

13. Draw a square within a circle with the diameter 15 in. as its 
diagonal. What decimal of the circle is outside the square ? 

14. Find the area of an equilateral triangle whose perimeter 
measures 36 ft. 
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1. Find the 2. A 2-inch cube is cut from one corner of a 

sum of: — 6-inch cube. What per cent of the latter remains? 

^^'^i 8. How many 27ths are equal to two-fifths ? 

^^rr\ 4. I am offered a $40 suit for f 35, or a f 35 

o^- J suit for $ 30. Which is the better offer, and why ? 

898^ 5. A note for $750, dated October 19, 1903, 

793|i. drawing 4 per cent interest, falls due May 17, 1904. 

849^7^ What will settle it ? 

^^h\ 6. What is the ratio of 5i to its square ? 

7(^19 

825X ''^ Divide one-hundredth of 536 by one-thou- 
sandth of 7^ times as much. 

8. It costs $ 120 to fence a square lot at $ 2 a 
rod. What is the land worth at $1600 an acre? 

9. I buy tea, pay an ad valorem duty of 25 per cent, and double 
my money by selling at $ 1.00 a pound. Required the cost without 
duty. 

10. I hire $ 1000 for 3 years at 5 per cent, compound interest, and 
lend it at 6 per cent, simple interest, for the same time. What do I 
gain or lose ? 

11. A train running 50 miles an hour is 36 minutes in going from 
one station to another. How far apart are the stations ? 

12. The average age of 46 children in the first grade is 6 yr. 2 mo., 
and of 22 in the second grade, 7 yr. 8 mo. What is the average age 
of all? 

13. A note for $800, drawing 5% interest for 18 months, is dis- 
counted by a bank 90 days before maturity at 7%. Required 
proceeds. 

14. How far must one walk to go from the centre of a square field 
containing 3.525 A., to each corner and back to the starting-point by 
the shortest possible route ? 

15. How many sixty-fourths in ^ ? 
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1. By selling a farm for $ 4800, the owner lost \ of what he paid 
for it. Find the per cent of loss. 

2. The quotient is one-half the divisor. The remainder, which is 
17, is one-half the quotient. Find the dividend. 

3. Divide $ 500 between A, B, and C, so that A gets twice as 
much as B and two-thirds as much as C. 

4. Two men, 31^ miles apart, travel toward each other. When 
they meet it is found that one has travelled 7f miles more than the 
other. How far has each travelled ? 

5. It is 4.30 P.M. by a ship's chronometer set by Greenwich time 
when the sun is on the meridian. What is the longitude of the ship ? 

6. The discount on goods at 30%, 10%, and 5% off is $23.94. 
What is the list price ? 

7. What sum of money at 5% simple interest will produce in 
one year and three months the same interest that $ 2940 will pro- 
duce at 4% in two years and six months? (Solve by proportion.) 

8. The square on the diagonal of a square room is 648 sq. ft. 
What will it cost to carpet the room with carpet | yd. wide, at 90 ^ 
a yard? 

9. What must be paid for stock paying an annual dividend of 
3% to secure an annual income of 7% from the investment? 

10. The proceeds of a note for $ 500 discounted at 6% is $492.50. 
Find the term of discount. 

11. The maker of a machine asked a profit of 16|%, the whole- 
saler made a gain of 14^%, and the retailer a profit of 37^%. If 
the retail price was $ 22, how much did the machine cost the maker ? 

12. Find the base of a triangle whose area equals 24 A., and whose 
altitude is 48 rods. 

13. A collector of the taxes of a town receives 2^% for collecting, 
and is paid $ 739. How much does the town receive ? 

14. A merchant sold 86.55 tons of coal at $ 5.24 a ton, making a 
profit of $ 100.63. How much did the coal cost him a ton, and what 
per cent did he make by the transaction ? 
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1. In the Battle of Gettysburg the Union army lost 23,000 men, 
16,500 of whom were either killed or wounded. What per cent of the 
loss were taken priaoners ? 

2. Gained 28% by selling a coach at $640. What per cent 
should I have gained, if I had sold it for $728? 

3. I gained f 1110, and this was 37% of what I lost on another 
transaction. Required the net gain or loss. 

4. The gross income of the Prudential Insurance Company is 
$ 126,000. If the average premium upon the risks taken during the 
year is 2f %, what is the face of the policies which the company has 
written during the year ? 

5. The price on a certain quantity of standard furniture, as 
quoted by J. H. Harper, amounts to $546.84, 20% and 5% off ; and 
as quoted by H. A. Warner & Co., $575.30, 25% and 10% off. 
Which is the better offer, and how much ? 

6. On an importation from Sheffield, I receive a discount of 20% 
and 5%. Without the discount the bill amounts to £ 172 108. The 
exchange value of a £ at the time is $4.90. What is the net cost of 
the importation ? 

7. Bought 1200 tons of hay at $16.40 a ton. The expenses for 
carriage were $182. Sold the hay at $21. Required the net gain 
per cent of the transaction. 

8. A clerk has a salary of $ 1800 a year. He saves $ 700. His 
salary is cut 15%, and he reduces his expenses accordingly. What 
should his annual expense be under the new salary ? 

9. When 2| acres of land cost $ 220, what will 17J acres cost ? 

10. The area of a trapezoid is 10 A., and the parallel sides are 
100 rods and 60 rods. What is the altitude ? 

11. In digging a well 4^ feet in diameter, 33 cubic yards of earth 
were removed. How deep was the well ? 
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1. The total coal output of the world in 1900 was 843,247,288 
short tons. Of this the seven leading nations produced as follows. 
What was the output of the rest of the world ? 



France 36,673,945 

Belgium 25,863,063 

Russia 16,500,000 



United States . . 268,315,433 

Great Britain . . 252,176,352 

Germany .... 164,850,131 

AustriarHungarj . 43,020,049 

2. Bituminous coal contains 67% of heat-producing carbon, 
anthracite contains 88%. If the price of the former is $ 4.25, what 
can I afford to pay for the latter ? 

3. The total number of laborers employed in the coal-fields of 
this country in 1900 was 449,181, of which 144,206 were anthracite 
miners. What per cent were bituminous miners ? 

4. Coal is bought at the mine for f 1.60 a ton. The retailer 
sells it for $6. If he makes 20% on what it costs him, what has 
been paid for transportation, intermediate profits, etc. ? 

5. A cubic foot of coal weighs 100 lb. How deep must a bin 
8 ft. long and 6 ft. wide be made to hold 10 tons ? - 

6. 24,381 tons of coal were received in Boston in a week. How 
many car-loads would this be if a car-bin measures 20 ft. x 9 f t. x 3 ft. ? 
Call 100 lb. a cubic foot. 

7. What is the difference between the simple and the accurate 
interest of $ 450 at 8% for 7 mo. 28 da. ? 

8. A note for $ 685 is discounted at 4% 82 days before maturity. 
What are the proceeds ? 

9. What is the diagonal of a square field containing 3 A. 
145 sq. rd. ? 

10. Find the missing term in 0.06^ : H = a; : 0.125. 

11. If a bullet \ inch in diameter weighs If oz., what will be the 
weight of a cannon ball 7 inches in diameter ? 

12. What is the area of one side of a cubical block containing the 
same number of cubic feet as one that is 27 ft. by 8 ft. by 125 ft. ? 
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1. After spending ^ of his money in travel and ^ of the remainder, 
Mr. Emerson finds he has f 440. He had x dollars at first. 

2. When $ 1| will buy J of a gallon of oil, how much will f ^ 
buy? 

3. A tank containing 480 gallons is emptied by two faucets in 
5 and 7 minutes, respectively. How much water will pass through 
each, if both are open at once ? 

4. How many times will the product of f -h 0.33 J and 0.87^ -5- \ 
contain their difference ? 

5. A rectangular cistern contains 294 J cu. ft. of water and 
measures 13| ft. x 6 ft. x a; ft. Value of a? 

6. A garden roller is 4|^ ft. long and 6J ft. in circumference. 
How much surface will it pass over in 48 revolutions? 

7. At f 40 per M, what will be paid for 6 boards 16 ft. long and 
in width tapering from 15 in. to 20 in. ? 

8. I give ^ of my potatoes to a neighbor for digging them. He 
sells his share for $ 8 at 40 ^ a bushel. What is my share worth at 
this rate ? 

9. Invested $ 26,250 in N. P. bonds at 87J and sold them the next 
day at 91. I gained x dollars. 

10. How many times larger is a 100-ft. circle than a 50-ft. circle ? 

11. If a man is satisfied with 3^% of his investment, what can he 
afford to pay for U.S. 4's ? 

12. My garden is 100 ft. by 80 ft. What will a concrete walk 
around the inside cost at 80^ a square yard if it is 3 ft. wide ? 

13. Tom Brown has made two 100-dollar payments on the 1st day 
of March in 1904 and 1905 on a note for $ 600 which he gave me 
March 1, 1903. He settles Aug. 15, 1906, with x dollars. 

14. The Boston Journal is printed from rolls of paper 64 in. wide. 
Each page is 16 x 22. If 160,000 copies of 8 pages each are printed 
daily, how many miles of 64 in. paper are required ? 
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1. When 9 tons of coal cost $64, how many cords of wood at f 4 
a cord will pay for 25 tons of coal? 

2. The means in a proportion are equal. The extremes are 5f 
and 201|. Write the proportion. 

3. Two trappers have provisions for 9 months. If A had been 
away, they would have lasted B 12 months. They would have lasted 
A alone x months. 

4. If 24 men can mow 66 acres in 2 days, how many acres can 14 
men mow in 7 days ? 

5. What is the interest on f 248 for 6000 days at 7^% ? 

6. How long will it take a principal to double itself at 6J.% ? 

7. Mr. Green purchased a $ 40 suit at 10% discount, and yet the 
dealer made 2b ^oy for it cost him only x dollars. 

8. Received a remittance of f 25,375 for the purchase of cotton 
at 12^ ^ a pound after taking out my commission oil\%, I bought 
X pounds. 

• 9. May 14, 1 get a 90-day note for $ 1292 discounted at 6%. The 
note was dated April 10, 1903. Proceeds ? 

10. If it costs $ 320 to fence a rectangular lot 120 rods x 80 rods, 
what will it cost to fence an equal square lot at the same rate ? 

11. What is the square root of the fourth power of 50 ? 

12. An agent's commission for buying and selling is for each, 
1J%. He receives $3800 from his principal to buy silk, and is 
instructed later to sell at 10 J& advance. What sum should the 
agent remit to his principal? 

13. The inside diameter of a hollow sphere is 7 in. The thickness 
of the shell is 3^ in. Find the volume of the shell. 

14. If the population of a city is 61,643 when there are 10,365 
children in school, what will it be when there are 10,969 school 
children ? 

15. Required the proceeds of a 4 mo. note for $ 5000, discounted 
at 5^% 37 d. after date. 
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1. Which will pay the better rate of interest on a f 7200 invest- 
ment, — 8% stock bought at 120, or a double tenement house, each 
tenement renting for $40 a month, — the cost of repairs, taxes, 
insurance, etc., averaging $ 240 per annum ? How much better ? 

2. James B. Chase buys of John E. Knight, Nov. 30, 1900, goods 
to the amount of $ 600, for which he gives his note payable in 
3 months, without interest. On Dec. 30, Mr. Knight sells the note 
to a bank at a discount of 5%. What sum does he receive ? 

3. Write the above note as it will appear after the bank gets it, 
making your town or city the place of the transaction ? 

4. If ^ of a grocer's cash sales are profit, what is his profit per 
cent? 

5. The extremes of a proportion are 49 and 196, and the means 
are equal to each other. What is the proportion? Explain the 
operation. 

6. In a school of 400 pupils, 16 different boys were tardy during 
the school year. If the boys comprised 40% of the school, and the 
girls were tardy in the same ratio, how many different girls were 
tardy ? 

7. Two kinds of silk are sold, each at $ 3.60 a yard. On one 
kind the merchant makes a profit of 33^%, and on the other 33 J % 
of the selling price is gain. On which does he make the greater 
profit, and how much per yard ? 

8. A dealer buys oats at 42^ a bushel. In selling he makes a 
profit of 16|%, which was a reduction of 12^% from his asking 
price. His asking price was x. 

9. What income will be derived semi-annually by investing $ 8214 
in 4% R.R. stock at 26% below par ? 

10. What must be the depth of water in a cylindrical cistern, 2 ft. 
6 in. in diameter, to contain just 153 gallons ? 

11. Deposited $ 600, Jan. 1, 1903, in a savings bank. Two semi- 
annual dividends are paid with the original deposit, Jan. 1, 1904, or 
X dollars. Annual rate 3J%. 
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1. The rate of postage for ms^zines is 1^ for 2 ounces. If Tlie 
Century averages 1\ pounds per copy, what will be the postage bill 
for a month, if 90,000 copies are mailed at this rate ? 

2. If wine contains 7 J% of alcohol, how much alcohol in 6 dozen 
quart bottles that are 5% short of full ? 

3. The price of silver, Nov. 22, 1902, in London was the lowest 
on record, — 22^ d. per ounce. What was this per troy pound in our 
money ? Take English money at par. 

4. $18,000,000 New York Central 3^% bonds were sold by 
J. P. Morgan & Co. at 106f . What was the total premium ? What 
is the total annual income ? What per cent of income do they yield 
at this rate? 

6. Hired $ 50,000 at 5 % simple interest for 3 years and 6 months. 
I loaned it at 4^% compound interest What did I gain or lose by 
the transaction ? 

6. Change f and f to 29ths and add them. 

7. What per cent is a 4-inch sphere of a cylinder 4 inches in 
diameter and altitude ? 

8. In 1840, the population of Chicago was 4400. In 1900, it was 
1,698,000. What was the per cent of increase ? 

9. February 19th, the bank discounted for me a 1600-dollar note, 
running 3 months, drawing 4% interest, and dated January 2d, 1903. 
Eequired the proceeds, the rate of discount being 7%. 

10. Divide the ratio of 16^ : 80^ by 6J times itselt 

11. What is the length of the longest golf stick that can be packed 
in a trunk 3 feet long, 2 feet wide, and 20 inches deep? 

12. The radius of one of two concentric circles is 21 in., and of 
the other is 28 in. What is the area of the ring between the two 
circumferences ? 

13. I have a letter of credit for $1000. I spend £76 108. in 
England, 1000 francs in Paris, and 600 marks in Berlin. How many 
dollars remain? 
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1. In 1860, there were 40 high schools in the United States. In 
1900, there were 6006. What was the per cent of increase ? 

2. Pure water weighs a thousand ounces to the cubic foot. Dead 
Sea water weighs 77 pounds to the cubic foot. What per cent of 
impurities in the latter ? 

3. The tire of a wheel on a watering-cart is 6 inches wide. If the 
wheel is 6 feet in diameter, what surface of ground is covered at each 
revolution ? 

4. If 32 pages are printed on every sheet, how many reams of 
paper will be required to print 10,000 copies of this book? 5% is 
wasted. 

5. The net earnings of the railroads of the United States for 1901 
were $ 3091 per mile, a total of $ 606,060,000. How many times 
would these railroads girdle the earth at the Equator ? Disregard 
fractions. 

6. Merchandise may be sent 3000 miles by mail for 1 ^ an ounce ; 
by express, the charge is $1.25 a hundred. What will it cost to 
send 76 pounds in* the cheaper way ? 

7. A tax of $ 6971.60 is to be assessed upon a town containing 
430 polls, taxed at $ 1.26 each. Its real estate is valued at $ 1,364,- 
000 and its personal property at $ 76,000. Find the tax of a man 
whose property is assessed at $ 3640, and who pays for one poll. 

8. A person borrows $ 100, and at the end of each year he pays 
$ 26 to reduce the principal, and pays interest at 4% on what he has 
owed during that year. How much does he owe at the end of 3 years ? 

9. A man having $2666, invests it in 3J% bonds at 88J. After- 
ward, when they are 93, he sells out and invests his money in a 
6\% mortgage. What difference has he made in his income ? 

10. The total expense of mamtaining the schools in a certain city 
is $ 287,000. If school keeps 40 weeks, 6 hours a day, and there are 
10,600 school children in the city, what is the cost of each day's 
schooling for each child ? 
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To Teachers. — The following 40 examples are the basis of a test in arith- 
metic, given in seven cities to an aggregate of 6000 papils, by Dr. J. M. Rice, 
Editor of The Forum. They are reproduced here by his kind permission. 
The results of the test, and various interesting conclusions deriyed therefrom, 
may be found in an article by Dr. Rice, in The Forum tot October-December, 
1902. They are given here for the possible use of school principals. 

Fourth Year 

1. A man bought a lot of land for $ 1743, and built upon it a 
house costing $6482. He sold them both for $10,000. How much 
money did he make ? 

2. If a boy pays $2.83 for a hundred papers, and sells them at 
four cents apiece, how much money does he make ? 

3. If there were 4839 class-rooms in New York City, and 47 
children in each class-room, how many children would there be in 
the New York schools ? 

4. A man bought a farm for $ 16,675, paying $ 86 an acre. How 
many acres were there in the farm ? 

5. What will 24 quarts of cream cost at $ 1.20 a gallon ? 

6. A lady bought 4 poimds of coffee at 27 cents a pound, 16 pounds 
of flour at 4 cents a pound, 16 pounds of sugar at 6 cents a pound, 
and a basket of peaches for 96 cents. She handed the storekeeper a 
$ 10 note. How much change did she receive ? 

7. I have $9786. How much more must I have in order to be 
able to pay for a farm worth $17,226 ? 

8. If I buy 8 dozen pencils at 37 cents a dozen, and sell them at 
6 cents apiece, how much money do I make ? 

Fifth Year 

1. A man bought a lot of land for $1743, and built upon it a 
house costing $6482. He sold them both together for $10,000. 
How much did he make ? 

2. If a boy pays $ 2.83 for a hundred papers, and sells them at 
four cents apiece, how much does he make ? 
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3. What will 24 quarts of cream cost at $ 1.20 a gallon ? 

4. If I buy 8 dozen pencils at 37 cents a dozen, and sell them at 

5 cents apiece, how much money do I make ? 

5. A flour merchant bought 1437 barrels of flour at $ 7 a barrel. 
He sold 900 of these barrels at $ 9 a barrel, and the remainder at $ 6 
a barrel. How much did he make ? 

6. How many feet long is a telegraph wire extending from New 
York to New Haven, a distance of 74 miles ? There are 6280 feet 
in a mile. 

7. A merchant bought 15 pieces of cloth, each containing 62 yards. 
He sold 234 yards. How many dress patterns of 12 yards each did 
he have left ? 

8. Frank had $ 3.08. He spent \ of it for a cap, | of it for a ball, 
and with the remainder bought a book. How much did the book 
cost ? 

Sixth Year 

1. If a boy pays $ 2.83 for a hundred papers, and sells them at 
4 cents apiece, how much does he make ? 

2. What will 24 quarts of cream cost at $ 1.20 a gallon ? 

3. If I buy 8 dozen pencils at 37 cents a dozen, and sell them at 

6 cents apiece, how much do I make ? 

4. A flour merchant bought 1437 barrels of flour at f 7 a barrel. 
He sold 900 of these barrels at $ 9 a barrel, and the remainder at $ 6 
a barrel. How much did he make ? 

5. If a train runs 31| miles an hour, how long will it take the train 
to run from Buffalo to Omaha, a distance of 1046 miles ? 

6. If a map 10 inches wide and 16 inches long is made on a scale 
of 50 miles to the inch, what is the area in square miles that the map 
represents ? 

7. The salt water which was obtained from the bottom of a mine 
of rock salt contained 0.08 of its weight of pure salt. What weight 
of salt water was it necessary to evaporate in order to obtain 3896 
pounds of salt ? 
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8. A gentleman gave away ^ of the books in his library, lent ^ of 
the remainder, and sold \ of what was left. He then had 420 books 
remaining. How many had he at first ? 

Seventh Year 

1. If a map 10 inches wide and 16 inches long is made on a scale 
of 60 miles to the inch, what is the area in square miles that the map 
represents ? 

2. The salt water which was obtained from the bottom of a mine 
of rock salt contained 0.08 of its weight of pure salt. What weight 
of salt water was it necessary to evaporate in order to obtain 3896 
pounds of salt ? 

3. A gentleman gave away ^ of the books in his library, lent ^ of 
the remainder, and sold ^ of what was left. He then had 420 books 
remaining. How many had he at first ? 

4. A farmer's wife bought 2.75 yards of table linen at $0.87 a 
yard and 16 yards of flannel at $ 0.56 a yard. She paid in butter at 
$0.27 a pound. How many pounds of butter was she obliged to 
give? 

5. If coffee sold at 33 cents a pound gives a profit of 10 per cent, 
what per cent of profit would there be if it were sold at 36 cents a 
pound ? 

6. Sold steel at $ 27.60 a ton, with a profit of 15 per cent, and a 
total profit of $184.60. What quantity was sold ? 

7. If a woman can weave 1 inch of rag carpet a yard wide in 
4 minutes, how many hours will she be obliged to work in order to 
weave the carpet for a room 24 feet long and 24 feet wide ? No de- 
duction to be made for waste. 

8. A fruit dealer bought 300 apples at the rate of 5 for a cent, 
and 300 at 4 for a cent. He sold them all at the rate of 8 for 5 cents. 
What per cent did he gain on his investment ? 
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Eighth Yeab 

1. If a map 10 inches wide and .16 inches long is made on a scale 
of 50 miles to the inch, what is the area in square miles that the 
map represents ? 

2. The salt water which was obtained from the bottom of a mine 
of rock salt contained 0.08 of its weight of pure salt. What weight 
of salt water was it necessary to evaporate in order to obtain 3896 
pounds of salt ? 

3. A gentleman gave away ^ of the books in his library, lent ^ of 
the remainder, and sold ^ of what was left. He then had 420 books 
remaining. How many had he at first ? 

4. A man sold 50 horses at $ 126.00 each. On one-half of them 
he made 20 per cent, and on the other half he lost 10 per cent. 
How much did he gain? 

5. Sold steel at $27.60 a ton, with a profit of 15 per cent, and a 
total profit of $ 184.50. What quantity was sold ? 

6. A fruit dealer bought 300 apples at the rate of 5 for a cent, 
and 300 at 4 for a cent. He sold them all at the rate of 8 for 5 cents. 
What per cent did he gain on his investment ? 

7. The insurance on | of the value of a hotel and furniture cost 
$420.00. The rate being 70 cents on $100.00, what was the value 
of the property ? 

8. Gunpowder is composed of nitre 15 parts, charcoal 3 parts, and 
sulphur 2 parts. How much of each in 360 pounds of powder ? 
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I. — A rule in arithmetic gives directions for performing the operations 
necessary to obtain a desired result. 

A clear understanding of subjects and principles will make rules unneces- 
sary. The following, which refer to the more difficult processes, are given 
for reference. Quantities described concretely must often be considered as 
abstract. 

2. — FACTORING 

Greatest Conomon Divisor. I. (1) From the given numbers reject alt 
multiples of any of the given numbers. (2) Separate each of the remaining 
numbers into its prime factors, (3) Find the product of all the common prime 
factors. Tilts will be the G. CD. required. Or, — 

II. Divide the greater number by the less and the preceding divisor by the 
last remainder till nothing remains. The last divisor is the G.C.D. If there 
are more than two numbers, Jind the G.C.D, of any two of them, and then of this 
G,C,D. and a third number, and so on. 

Least Conamon Multiple!. I. (1) Beject from the given numbers all that 
are divisors of any of the rest, (2) Separate each of the remaining numbers 
into its prime factors. (3) Multiply the largest of the given numbers by all 
the prime factors of the other numbers that are not found among its own. This 
product will be the L. CM. required. Or, — 

II. (1) Strike out any of the given numbers that are factors of any of the 
others, and divide the remaining numbers by any prime factor common to two 
or more of them. (2) Strike out from the resulting quotients and undivided 
numbers all that are factors of any of the rest, and divide as before. 
(3) Thus proceed until no two of the remaining numbers have a common 
factor. The product of the divisors and remaining numbers will be the L. CM, 
required, 

134 
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3. — FRACTIONS 

To Lo^^est Terms. Divide both terms of the fraction by their Q. CD, 

To a Required Denominator. (1) Divide the required denominator by the 
given denominator, (2) Multiply each term of the given fraction by the quotient. 

To Mixed Numbers. Divide the numerator by the denominator. 

Mixed Numbers to Improper Fractions. Multiply the integer by the 
denominator, and to the product add the numerator. Write the sum over the 
denominator. 

To a Common Denominator. (1) Find the L.CM. of the denominators 
of the given fractions, (2) Divide this by the denominator of each fraction and 
multiply both terms by the quotient 

Addition. (1) Change the fractions to like fractions with a common 
denominator. {2) Find the sum of the numerators, (3) Simplify the result. 
Add integers and fractions separately in adding mixed numbers. 

Subtraction. Proceed a« in addition of fractions, excepting that the dif- 
ference of the numerators is to be taken instead of their sum. 

Multiplication. I. When one factor is an integer. Either (a) multiply 
the numerator by the integer, or (b) divide the denominator by it. 

II. When one factor is an integer and the other a mixed number. (1) Mul- 
tiply the integer first by the fractional part, then by the integral part of the 
multiplier. (2) Add the partial products. 

III. When the factors are mixed numbers or fractions. (1) Change integers 
and mixed numbers to improper fractions. (2) Write the product of the 
numerators over that of the denominators, (3) Simplify the result, {The 
process may often be shortened by cancellation,) 

Division. I. A fraction by an integer. Either (a) divide the numerator 
or (b) multiply the denominator by the integer. 

In general. II. (1) Change dividend and divisor to fractional form, and 
then (2) to a common denominator, (3) Write the quotient of the numerators 
over the common denominator; or, III* Multiply the dividend by the divisor 
inverted, 

4. — DECIMALS 

To Common Fractions. Express the denominator and change the fraction 
to smallest terms. 

Common Fractions to Decimals. Annex decimal ciphers to the numera 
tor and divide by the denominator. 
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Addition and Subtraction. As with integers. 

Multiplication. (1) ^ with integers. (2) Give the product as many 
decimal places as there are in all its factors. 

Divifdon. (1) Make the divisor an integer by removing the decimal point. 
(2) Move the decimal point in the dividend an equal number of places in the 
same direction. (3) Divide as with integers. (4) Oive the quotient as many 
decimal places as have been used in the dividend. 

MEASUREMENTS 
NoTB.— In the following roles dimensions are spoken of m abstract numbers. 

5. — Op Lines 
To find— 

The Perimeter of a Polygon. Take the sum of its bounding lines. 

. One Dimension of a Parallelogram. Divide its area by the given 
dimension. 

One Dimension of a Rectangular Priam. Divide its volume by the 
prodiict of the two given dimensions. 

The Side of a Square. Take the square root of its area. 

The Diagonal of a Square. Take the square root of twice its area. 

The Diagonal of a Rectangular Priam. Take the square root of the sum 
of the squares of its three dimensions. 

The Circumference of a Circle or Sphere. Multiply the diameter by 
3! 1416. 

The Diameter of a Circle or Sphere. Multiply the circumference by 
0.31831, or divide by 3.1416. 

An Hypotenuse of a Right Triangle. Take the square root of the sum 
of the squares of the short sides of the triangle. 

One of the Short Sides of a Right Triangle. Take the square root of 
the difference of the squares of the given sides. 

6. — Op Suspaces 
NoTX. —Before multiplying, dimensions mast be changed to like numbers. 
To find the Area of — 

A Parallelogram. Find the product of base and altitude. 
A Triangle. Find half the product of base and altitude. 
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A Trapesold. Multiply the altitude by half the 8um of its parallel sides. 

Other Polygons. Divide into triangles and find the sum of their areas. 

A Sector. Find half the product of arc and radius. 

A Circle. Multiply the square of the diameter by 0.7854. 

The Lateral Surface of a Priam or Cylinder. Multiply the perimeter 
of the base by the altitude. 

The Lateral Surface of a Pyramid or Cone. Multiply the perimeter of 
the base by half the slant height. 

A Sphere. Multiply circumference by diameter ; or, multiply the square of 
the diameter by 3.1416. 

7. — Op Solids 
To find the Volume of a — 

Rectangular Solid. Find the product of its three dimensions. 

Priam or Cylinder. Multiply the area of the base by the altitude. 

Pyramid or Cone. Multiply the area of the base by one-third the altitude. 

Sphere. Multiply the cube of the diameter by 0.5236. 

A Frustum of a Pyramid or Cone is what remains after cutting off the 
top in a plane parallel to the base. To find its volume: (1) Find the area of 
each of the two bases. (2) Add to their sum the square root of their product. 
(3) Multiply this result by one-third the altitude. 

To find — 

The Number of Board Feet in a Piece of Lumber. Multiply the 
product of its length and width in feet by its thickness in inches. (Disregard 
thickness when it is one inch or less.) 

a — PERCENTAGE 
To find the — 

Percentage. Multiply the base by the rate per cent. 

Base. Divide the percentage by the rate per cent. 

Rate per cent. Divide the percentage by the base. 
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What constitutes base, percentage, rate %, etc., in business operations, is 
shown in the following table : — 





Bask. 


Percbntagk. 


Rate 
Pbb Cent. 


Amoumt. 


DiFFKlUENOS. 


Profit 
and 

LOM. 


Cost. 


Gain or Loss. 


BateofOain 
or Loss. 


Cost plus Gain ; 

or 

SelUng Price. 


Cost less Loss; 

or 
Selling Price. 


Insnianoe. 


Sam insared. 


Premium. 


Bate of 
Insurance. 


• 






Amount of 
Parcbaso 

or 

Proceeds of 

Sale. 


The Agent's 
Commission. 


Rate of 
Commission. 


Investment 
plus Commis- 
. sion or 


Proceeds of 

Sale less 
Commission. 


Trade 
Discount. 


Face of BOl 

or 
List Price. 


The Discount. 


Rate of 
Discount. 




Base less the 
Discount. 


Taxes. 


Valuation of 
all Property. 


Total tax less 
poll-tax. 


Shown by 
tax on $1. 






Dnties. 


Ck)Bt as per 
Invoice. 


Ad Valorem 
Duty. 


Rate of 
TariflT. 


Cost of 
Importation. 





9. — INTEREST 

Gtoneral Method. Find the product of the principal^ rate per cent, and 
time in years. {The time may be taken in months or in days, provided the 
product is divided by 12 or 360, as the case may be.) Use cancellation. 

Principal and interest added will give the amount. 

One Dollar Method. To find the interest of one dollar at 6%: Beckon 
6 cents for each year, 5 mills for each month, and J o/a mill for each day. 

To find the interest of any sum : Multiply one dollar's interest by the principal. 
For any rate except 6 : Add to or subtract from the interest at 6% a propor- 
tional part of itself. 

Bankers* Method. To find interest at 6%: Find 20 months'' interest by 
taking ^ of the principal, or 60 days' interest by taking y j^ of it. Then take 
such parts or multiples of these as the given time may require. 
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Exact Interest. For any part of a year : Find the common interest for the 
exact number of days in the given part of a year; then lessen it by 7^ of itself. 

To find the Principal. Divide the interest by the pi*oduct of the rate and 
the time in years* 

To find the Rate. Divide the interest by the product of the principal 

and the time in years. 

To find the Time. Divide the interest by the product of the principal 

and the rate per cent. The quotient is the time in 
years. 

To find the Amount due on a Note on which Partial Payments 
have been made. United States rule : Find the amount of the principal to 
the time when a payment or the sum of several payments shall equal or exceed the 
interest due at the time. Subtract such payment or sum of. payments from the 
amount, and with the remainder as a new principal^ proceed as before to the time 
of settlement. 

Compound Interest. Find the amount of the principal for the first period 
of time. Treat this amount as a neto principaly and find its amount for the 
second period, and so on for the entire time. The last amount less the given 
principal will be the compound interest. 

Present "Worth. Divide the given debt by the amount 0/ $ 1 for the time to 
elapse before the debt is due. The debt less the present worth is the true discount, 

10. — DISCOUNT 

Bank Discount. Compute bank discount as if it were simple interest on the 
face of the note for the term of discount. The face of the note less the bank 
discount will be the proceeds. 

True Discount. See Present Worth, § 9. 

11. — PROPORTION 

Rule of Three. Make that number in the problem which is of the same 
kind as the desired result the third term of a proportion. 

If from the conditions of the question^ the result is to be larger than the third 
term, use the two like numbers in making the first ratio of the proportion less 
than 1 ; but if the result is to be smaller, make the first ratio greater than 1. 

Divide the product of the means by the given extreme, and the quotient will be 
the fourth term of the proportion, or the result desired. 
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PartnArship. GHve each partner such part of the whole gain or loss as his 
capital for any time is part of the whole capital for the same time, 

12.— ROOTS 
Bxtracting the Square Root. 

I. Beginning at the decimal point, separate the given number into groups of 
two figures each, 

II. Find the greatest square in the left group and place its root at the right ; 
subtract the square of this root from the left group, and to the remainder annex 
the next group for a dividend, 

III. Divide this dividend, omitting the last figure, by double the root already 
found, and annex the quotient to the root, and also to the divisor. 

IV. Multiply the divisor as it now stands by the last root figure and subtract 
the product from the dividend, 

V. ff there are more groups to be brought down, proceed in the same manner 
as before, 

Extractiiig the Cabe Root. 

I. Beginning at the decimal point, separate the given power into groups of 
three figures each, 

II. Find the greatest cube in the left group and place its root at the right. 
Subtract the cube of this root from the left group, and to the remainder annex the 
next group for a dividend. 

III. Annex a cipher to the root already found and take three times its square 
for a trial divisor. Divide the dividend by this trial divisor and place the quo- 
tient as the next root figure. 

IV. Multiply the number last squared by the last root figure and add three 
times this product and the square of the last root figure to the trial divisor for a 
complete divisor, 

V. Multiply the complete divisor by the last root figure, subtract the product 
from the dividend, and to the remainder annex a new group. 

VI. Form a second trial divisor, using two figures of the root with a cipher 
annexed, and proceed as before until all the groups have been used. 



